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EWS, NEWS AND INTERVIEWS. 


In the early telephone. days, a 
ntleman who afterward became 
yminent in the American Bell Tele- 
ye Company was sent into the 
st to examine the operation and 
inagement of several exchanges. 
a small town he had occasion to 
ticise the operation of the local 
change, and observed that one of 
e operators was a very pretty girl, 
io seemed to be quite friendly with 
e manager, but who was not at all 
isk about her work. Pointing her 
t, he said to the manager, quietly, 
Who is that operator, and why do 
u keep her here?” The manager 
plied that she was very popular with 
e subscribers, and chiefly for that 
ason he kept her employed. “‘‘ But 
e seems very slow in. her work,” 
d the inspector. ‘*‘ How do. you 
-ount for that?” ‘* Well,” said the 
anager, ‘‘she is slightly deaf and 
immers a little bit, but otherwise 
e is a very good operator.” 





A restaurant in Park Row, New 
ork city, uses as an advertising de- 
e a large cake of clear ice in which 
hole is made in the under side to 
commodate a colored incandescent 
mp. The. light shining through 
ie colored globe and the ice produces 
beautiful effect even in the daytime. 
he color of the lamp used is varied 
om day to day. Altogether it is an 
fective scheme for attracting atten- 
on. 


Superintendents in charge of elec- 
ic plants operated by water power 
\l be interested in the following 
ile concerning a cotton mill- located 

| the Chattooga River, in Georgia. 

. few days since the superintendent 
the mill discovered that there was 
mething defective in the power, 
hich is furnished by a turbine water- 
heel. The water was shut off, so 
hat an investigation could be made. 
lhe sluice gates were raised andthe 
ater drained from the canal and pier 
head, and the wheel-box-was apened. 
inside was found a mass of | wriggling. 
els, weighing from one to four pounds 
each. They were. so: inextricably. 


knotted and twisted around the shaft 
and among the blades-of the wheel 


that the force of the.water, although 
it amounts. to several hundred horse- 
power, was insufficent, te turn the 
machinery... The mill. hands were 
summoned, and the -work of removing 
the eels was begun. 
eels,.and- the entire mass tipped the 
beam at 264 pounds. 





It-is said-in the daily papers that 
an electrician has discovered a method 
of preserving eggs so that they will 
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keep their freshness. He proposes 
to place theegge in a vacuum chamber 
when fresh, andthen, instead of ab- 
sorbing outsidetair; the eggs will give 
it out. until they are practically free 
from ail ‘air.. When they have been 
in the yacuum chamber. 48 hours they. 
are tobe painted with.a composition 
that will keep them from absorbing 
apy more air. But even at this stage 
decay. has not. been .thoroughly- 
arrested. The electrician: then pro- 
poses to give them: an electric bath. 
‘They are packed -in barrels in which 
fresh. water is, poured, and a current 
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of electricity is introduced sufficiently 
strong to destroy all animal life. All 
germs of decay are thus killed, and 
the eggs are ready for packing in 
sand orsawdust. Asalldecomposition 
has been destroyed, and the paint 
preservative keeps out the poisonous 
air, the eggs are supposed to keep for 
many months as fresh as when first 
laid. 





Another instance of the deleterious 
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A TROLLEY .MAN-oF-Wanr. 


effects of Roentgen rays on the tissues 
is reported in the Deutsche Medi- 
cinische Wochenschrift.. A 13-year- 
old boy, was exposed naked for 45 
mioutes to a very powerful apparatus, 
to have his picture taken. A fortnight 
later a cireular-red spot appeared on 
his abdomen ; it grew and broke out 
into small itching blisters. After six 


weeks the irritation ended, but the 
discoloration had spread over the 
whole abdomen. ‘The skin then 
scaled off, and after a while resumed 
its normal condition. The process 
was precisely the same as in a case of 
severe sun-burn. 


A Trolley Man-of-War. 

The accompanying _ illustration 
from a daily paper shows a trolley 
man-of-war built in the shops of the 
Fitchburg & Leominster Street Rail- 
way Company, at Fitchburg, Mass. 
This pioneer of all land craft is not 
to be despised when it comes to a 
question of force. Dainty ‘‘ barkers” 
peep out through her port holes, 
prototypes of the smiling faces that 
gleam from the sides of the flagship 
**New York.” This trolley man-of- 
war, or white cruiser on wheels, has 
been dignified with the name of 
President-elect William McKinley. 
While her mission is not that of pro- 
tection, so far, she is quite likely to be 
utilized for that purpose in the days 
that are to come. 

The McKinley is designed to run 
on electric roads of standard gauge, 
and it is very likely that the queer 
craft will have many imitations before 
long. She is, in appearance, a minia- 
ture, to a great extent, of the big 
cruisers that have followed Admiral 
Bunce’s flag for so many months. 
Her superstructure is painted green, 
her hull and sponsons white, her guns 
and ironwork black. She carries 
100 men, officers and crew, and is 37 
feet long, nine feet wide, 12 feet high. 
The lines on which she was con- 
structed were taken from the model 
of the battle-ship ‘‘ Brooklyn” by 
Naval Architect Henry P. Lapointe. 

Originally, the McKinley was a flat- 
car, and she was extended fore and 


.aft so that finally her length from 


stem to stern was 37 feet. She has a 
double row of port holes on each side, 
und as she advances toward you, you 
see the sullen countenance of two 
grim six-pounders, while peeping 
from the tiny turret on the gun deck 
is a ferocious-looking 18-pounder. 
The craft is equipped with two 30- 
horse-power motors. 

The builder believes that the Mc- 
Kinley demonstrates the fact that it 
is possible to construct a car for oper- 
ation on street railroads in cities that 
would be of infinite use in case of 
riot. It is not beyond the range 
of the ability of modern mechanics 
to build.a car that would be bullet 
proof and really constitute a traveling 
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fort. Such-a car might carry several 
pieces of artillery; or be equipped 
with the light guns that are used in 
the navy, the recoil of which would 
not be sufficient to damage the. fort 
on wheels in any way. ‘ 
Indeed, it is believed that a car 
_ constructed on the same model as the 
McKinley, only, of course, of sab- 
stantial material, would form a very 
effective protection for a company of 
menu whom it was necessary to move 
from one part of the city.to another. 
Certainly it would be very much 
easier to transport guns and men in 
this fashion, in case of riot, than in 
the ordinary way, and it is also true 
that movements could be made from 
one point to another with far greater 


celerity. 
oe 


National Conference on Standard 
Electrical Rules. 


At the joint conference of elec- 
trical, insurance and allied interests, 
looking toward the adoption, promul- 
gation and enforcement of a national 
code of rules for electrical construc- 
tion and operation, which was held 
March 18 and 19 of this year, at the 
headquarters of the American Society 
of Mechanical Engineers, this city, 
a large amount of work was done, 
and after a permanent organization, 
to be known as the ‘‘ National Con- 
ference on Standard Electrical Rules,” 
had been effected, with headquarters 
at 12 West Thirty-first street, New 
York, it was decided to place the 
work of drafting the final code in the 
hands of a committee of eight, in- 
cluding the president, ex-officio, who 
were to report back to the next 
meeting of the National Conference. 
‘Chis committee consisted of the fol- 
lowing gentlemen : 

Prof. Francis B. Crocker, chair- 
man, delegate American Institute of 
Electrical Engineers ; Frank R. Ford, 
secretary, delegate American Street 
Railway Association; William Bro- 
phy, delegate National Electric Light 
Association ; William H. Merrill, Jr., 
delegate National Board of Fire 
Underwriters; E. A. Fitzgerald, 
delegate Underwriters’ National Elec- 
tric Association ; Alfred Stone, dele- 
gate American Institute of Archi- 
tects ; E. V. French, delegate Ameri- 
can Factory Mutual Insurance Com- 
pany; W. J. Hammer, ex-officio. 


This committee have recently met 
in New York, and spent two days 
upon the preparation of the code, and 
then adjourned to meet again Decem- 
ber 11 and 12, this date being decided 
upon in order to enable the Under- 
writers’ National Electric Association, 
which meéts in this city December 8 
and 9, to consider the suggestions’ 
already made by the code committee, 
to secure their criticisms and co-oper- 
ation in the matter. It is expected 
that, shortly after the next meet- 
ing of the code committee, the 
National Electrical Conference will 
be called to take action upon the 
code prepared by the committee. 

It is very gratifying to observe that 


the various engineering societies and 
the strong representation of the 
insurance organizations, represented 
in the National Electrical Conference, 
are working so harmoniously and 
with so much energy to bring about 
the long-wished-for and much-to-be- 
desired, single national code of rules. 





The Stangland Switch. 


A switch designed to avoid the use 
of rheostats, which is said to save 50 
per cent of current, is made by the 
0. & C, Electric Company,143 Liberty 
street, New York, and is becoming 
ap important device in current-con- 
trol apparatus. In all cases where 
direct-connected series-wound motors 





THE STANGLAND SwitcH FOR DIREctT- 
CONNECTED SERIES-WounpD Motors. 


are used, as with ventilating wheels 
on fan motors, and particularly for 
work where variations of speed are 
required, this form of switch is of 
great advantage. By its use the 
commutation is effected in the nicest 
way, and the switch will automati- 
cally release for current interruption 
at any speed. 





Shawmut Back-Connection Switch. 


The illustrations herewith show a 
type of back-connection switch ready 
for mounting, made by the Shawmut 
Fuse Wire Company, 93 Federal 
street, Boston. 

This switch is designed to meet the 
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ticular attention is paid to the contaet 
of the jaws. These. switches are 
made plain or polished, with or with- 
out fuse connections. They can be 
furnished with double break, if de- 
sired, at a slight advance in price, and 
are mounted on wood templates unless 
otherwise ordered. 

--- 





City and Suburban Homes 
Company. 

A most worthy enterprise, known 
as the City and Suburban Homes 
Company, ‘has been organized in New 
York city for the purpose of providing 
wage-earners with the highest class 
of model city tenements at moderate 
rentals, and to provide the better 
class of mechanics, the lower-paid 
clerks, letter carriers, railway em- 
ployés, ete., with individual family 
cottages, built on low-priced city lots 
and on still lower-priced suburban 
land, to be sold at the lowest possible 
price on an instalment plan covering 
anywhere from 10 to 20 years, with a 
life insurance provision assuring the 
family their home in the event of the 
death of the husband and father 
before the property is paid-for. ‘The 
officers of the company are as follows: 
President, E. R. L. Gould;  vice- 
president, Samuel D. Babcock; treas- 
urer, Charles Stewart Smith ; secre- 
tary, Arthur W. Milbury; directors, 
R. Fulton Cutting, chairman; Joseph 
8. Auerbach, Samuel D. Babcock, 
John D. Crimmins, W. Bayard 
Cutting, E. R. L. Gould, Adrian 
Iselin, Jr., D. O. Mills, Isaac N. 
Seligman, Charles Stewart Smith, 





Cornelius Vanderbilt, Alfred ‘T. 
White, George W. Young. 
_-> 





NEWS OF THE TRADE. 

The California Asphalt Company, 
through their American agent, Mr. 
C. P. Williams, 39 Cortlandt street, 
New York, is introducing a new 





Front AND BAcK VIEWS OF THE SHAWMUT BACK-CONNECTION SWITCH. 


demand for a first-class back-connec- 
tion switch at alow price. It is of 
the best material and workmanship, 
and the method of construction is 
well shown in the illustrations. The 
blades are of rolled copper, and par- 





insulating material known as the 
** Alcatraz compound.” 

The Perkins Electric Switch Man- 
ufacturing Company, Hartford, have 
just introduced a new type of inclosed 
arc Jamp with a life of 150 hours, 
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designed by Mr. G. L. Moyer, the 
electrician of the Perkins Electric 
Switch and Manufacturing Com- 
pany. 

The Viaduct Manufacturing Com- 
pany, Baltimore, are issuing new 
descriptive circulars of the standard 
Viaduct telephone apparatus. 


The new factory of the Phenix 
Interior Telephone Company, New 
York, when oecupied, will be one of 
the largest telephone factories 
America. 


Splendid results have been accom - 
plished in medical diagnosis with t}, 
Carbutt X-ray plates made by tl 
Keystone Dry Plate and Film Work 
Wayne Janction, Philadelphia. 


Reports from the offices of th: 
C. & C. Electric Company in § 
Louis, Chicago, Boston, Philadelph: 
are reassuring as to the improveme 
in demand for dynamos and moto 
and electrical appliances. This con 
pany’s factory at Garwood, N. J., 
operating under greater pressure. 


The various forms of medical ba 
teries made containing the Willm 
interchangeable dry cells, made b 
the Chloride of Silver Dry Cell Ba 
tery Company, Baltimore, are pri 
nounced by doctors as one of th 
most perfect means of applying th 
electrical current for medical trea 
ment. 

The United Electric and Improve 
ment Company, Philadelphia, have 
had a strong and steady demand fo 
the standard types of electrical ma 
chinery and incandescent lamps made 
in their factories during the pas 
Summer and Fall, and Mr. Walter I 
Smith, the general manager, men 
tioned, in an interview with a repre 
sentative of the ELECTRICAL REVIEW 
that the future was bright for greate 
activity. 


a ee 
West End Street Railway Com 
pany Elects Officers. 


The newly elected directors of th 
West End Street Railway Compan 
held their first regular meeting at th 
office of the president, at Boston, o 
November 28. Their initial act wa 
to re-elect every one of the presen 
officials of the corpozation, as follows: 
Samuel Little, president; Prentis 5 
Cummings, vice-president and clerk: 
C. 8. Sergeant, general manager; J 
H. Goodspeed, treasurer; H. L. Wil- 
son, auditor; J. E. Rugg, genera 
superintendent. ‘The directors electe: 
the following executive committee: 
Samuel Little, ex-officio; Alfred Win- 
sor, Joseph B. Russell, Walter %. 
Swan and W. A. Cooper. The regu- 
lar semi-annual dividend of four per 
cent on preferred stock, payable in 
January, was declared. 

haiicansintens 
Receivers for the Campbell & Zell! 
Company. 

On November 25 receivers were 
appointed for the Campbell & Zell 
Company, of Baltimore, Md., manu- 
facturers of the well known Zell im- 
proved water-tube boiler. The total 
assets of the company on October | 
were estimated at $432,000 and the 
liabilities at $163,878. It is under- 
stood that the receivership is but a 
temporary matter. 
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The New Telephone Building’ in 
Syracuse, N. Y. 


[he new Telephone Exchange 
\ilding in Montgomery street, Syra- 
se, N, Y., into which part of the 
ices of the Central New York Tele- 
one and Telegraph Company have 
eady been moved, is one of the 
st equipped buildings for its pur- 
se in the State. Four of the five 
ories of the building are to be used 
r telephone purposes, and they are 
arranged as to provide for every 
ynvenience of the employés and 
trons of the company. The build- 
g itself is an ornament, and is an 
idence of the spreading of the busi- 
ss part of the city. The exterior 
chitecture is of tasteful design and 
in every way in harmony with the 
cellence of theinterior arrangement 
nd equipment. The first floor is 
ready oecupied in part. Local 
fanager William L. Burdick“is at 
resent occupying @ commodious 
ffice on this floor, and other officials 
re moving in as rapidly as possible. 
The fifth floor will be used as: an 
perating room. Leading up to it 
rom the basement is a steel cable 
haft, 10 feet in width. This is 
itended to be absolutely fireproof. 
\t the upper end of the shaft will be 
he distributing table and switch- 
oard. The operating table will be 
iid out in the form of a horseshoe, 
ind will occupy the entire floor. 
The building is peculiarly adapted 
or protection against fire. There are 
no windows in the north wall until 





Fig. 2.—TuHer WHITTINGHAM KNIFE- 
SwItTcuH. 


the fifth floor is reached, and the 
windows in the south wall havea most 
ingenious contrivance for being closed 
instantly. In case a fire should occur 
to the southward at night, when no 
one except the night operator is in 
the building, she can, by simply going 
to the side of the room, in a moment 
work’ this mechanism, which will 
close every window on that side of the 
building with metal shutters. 

It is probable that the switchboard 
will not be moved from the Wieting 
block before next Summer, owing to 
the present unsettled condition of the 
subway question. 
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The Whittingham Automatic Motor 
Starter and Knife-Switch. 

An improved form of the Whitting- 
ham solenoid automatic motor starter, 
made by the Automatic S:. itch Com- 
pany, of Baltimore, Md., is shown in 
the accompanying illustration, Fig. 1. 









Fig. 1.—TuHe WHaitTInGHAM 


The same company’s knife-switch, 
designed to be used in connection 
with the motor starter, is shown in 
Fig. 2. The prominent features of 
the motor starter are detachable 
graphite brushes, renewable copper 
contacts, tubular fireproof resistance, 
inclosed compression dash-pot, simple 
by-pass valve and ample current 
capacity. 

The operation of this apparatus is 
substantially the same as the Auto- 
matic Switch Company’s old type of 
solenoid starter, but the mechanism 
has been simplified, the size reduced, 
and fireproof resistance substituted 
for theopen wire coils. The use of cop- 
per contacts, combined with graphite 
brushes, makes it impossible for the 
circuit closer to ‘‘stick” or ‘‘ fuse” 
on any of the resistance segments, 
even. if heavily overloaded. The 
compression dash-pot valve is so 
arranged as to be unaffected by dirt 
or grit in the oil. 

his type of starter, combined with 
the knife-switch, Fig. 2, is much 
used in connection with motors used 
for operating freight elevators, and 
obviates the useless running of the 
motor when the elevator is not needed. 
A rope attached to one of the rings 
of the knife-switch is run the full 
length of the elevator shaft, passed 
over a pulley at top and bottom of the 
shaft and connected to the other ring 
of knife-switch, and makes it possible 
to start and stop the motor safely 
from any floor, by simply pulling the 
rope. The entire installation can be 
at rest when the elevator is not 
actually in use, resulting in much 
saving of current and wear and tear 
on the entire outfit. 


Asthma Detected By X Rays. 

The London correspondent of the 
New York Sun states that among the 
recent discoveries made by means of 
the Roentgen rays reported from 
Berlin are several relating to diseases 
ot the heart. It has also been eb- 
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AvToMATIC Motor STARTER. 


served in cases of asthma that the 
right half of the diaphragm stops 
work during the attack, and the left 
half is compelled’ to bear all the 
exertion. 

a en 


An Electric Foot-Warmer. 


An electric foot-warmer and foot- 
rest combined is now to be had of 
such substantial form and apparent 
usefulness as to com- 
mand special considera- 
tion from the public. 
The device generally is 
of cast-iron, finished in 
black enamel, and _ is 
from the factory of the 
American Electric Heat- 
ing Corporation, of 
Boston. The -heat is ap- 
plied directly to the 
under side of the top 
plate by the enamel process, making @ 
durable device that will stand any sort 
of treatment that it is likely to be sub- 
jected to. As it requires but 50 
watts, it may be attached to any lamp 
socket’ by means of the usual plug 
and cord (with which it is equipped), 
and can be placed in any desired 
location about the room or office. 
It is not inconvenient to move about, 
as it weighs less than 10 pounds and 
never reaches a temperature, under 
any conditions, that would be uncom- 
fortable to handle. In about 10 
minutes after the current is turned 
on, the foot plate is quite warm, 
and it reaches a maximum tempera- 
ture of about 145 degrees Fahren- 
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heit in from 15 to 20 minutes. 
The working temperature of the 
device is such that, in a very few 
minutes after placing the feet on it, 
one experiences a comfortable feeling 
of warmth, which condition does not 
change with continued use. In other 
words, the maximum temperature 
has been determined by careful ex- 
periment as being that at which one 
can comfortably keep their feet on 
continuously without producing the 
disagreeable effect incident to holding 
them over a register too long. The 
device is such that it can be used the 
year round as a foot-rest, and will 
add much to the comfort of those 
sitting continuously at a desk. 

The American Company are pro- 
ducing goods that are practical for 
the use for which they recommend 
them. The foot-warmer will un- 
doubtedly have a wide application. 
There are thousands of people whose 
occupation confines them in small 
booths, cashier’s offices, ticket offices 
and the like, through the Winter 
months, where it is impractical to 
have astove, on account of the limited 
size of the compartment. There are 
many stenographers, bookkeepers and 
others who suffer (by reason of im- 
paired circulation) for the want of 
such an appliance, in rooms which, 
to one in full vigor, are perfectly 
comfortable. Invalids and elderly 
people will not be forced to make 
others uncomfortable around them 
with a high temperature in the room 
if they may keep their feet warm. 
In cold weather the temperature of a 
room between the surface of the 
floor and an elevation a few feet 
above it is, in most buildings, many 
degrees different, and it is a difficult 
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An E.Lectric Foot-WARMER. 


thing to so regulate the temperature 
that one is not suffering from drafts 
and cold feet, or, on the other hand, 
suffocating from excessive tempera- 
ture. This device certainly will 
prove a boon to many. 
, URibdimde 

Mr. Frank B. Baker has been ap- 
pointed assistant to Mr, P. C. Acker- 
man, at the New York store of the 
American Electrical Works. Mr. 
Baker comes from the home office at 
Providence, and his long experience 
at the works, as well as his consequent 
familiarity with the firm’s customers, 
will make him a valuable acquisition. 
He takes the place of Mr. D. G. 
Scott, who recently resigned his posi- 
tion with the American Electrical 
Works. 
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Electric Railways. 








The Cleveland—Lorain, Ohio, Elec- 
tric Company isto construct a power 
house at a cost of $30,000. 


The directors of the Cincinnati, 
Ohio, Hamilton & Dayton Rail- 
road have decided to operate their road 
by electricity as soon as the necessary 
installation can be made. 


James M. Gregg has brought suit 
in the Common Pleas Court against 
the People’s Traction Company, of 
Philadelphia, Pa., to recover $25,000 
for services performed. 


In addition to the present rapid- 
transit facilities in London, Eng., a 
new electric underground railway is 
projected, which is expected to be in 
operation in four years from the 
present time. 


It is reported that the Columbia 
& Maryland Railroad Company will 
be reorganized, and work of com- 
pleting the electric line between Bal- 
timore, Md., and Washington begin 
by December 1. 


A deal has been consummated in 
Cincinnati, Ohio, by which the Cin- 
cinnati, Hamilton & Dayton Railway 
Company becomes the owner, by pur- 
chase, of the street railway lines of 
Middletown, Ohio. 


The hearing of the case of Thomas 
). Dwyer vs. the Glens Falls, N. Y., 
Sandy Hill and Fort Edward Street 
Railway Company has been concluded 
in Supreme Court in Caldwell. The 
jury brought in a verdict of no cause 
of action. This was an action brought 
to recover $10,000 damages for 
alleged injuries. 

lt is reported that Kingston, the 
capital of Jamaica, and the principal 
city of the British West Indies, with a 
population of about 50,000, is going 
to put in an electric trolley system. 
About 10 miles of road will be 
equipped. The company making the 
change is an old and prosperous one, 
having operated the road for many 
years past with mule power. 


The Streator, Ill., Street Railway 
Company’s plant has closed, owing to 
the foreclosure of a mortgage for 
$160,000, this action being taken at 
the instigation of the bondholders. 
C. C. Barr has been appointed re- 
ceiver. The plant originally cost 
$250,000, and had been in operation 
years. It has never paid ex- 
penses, except during the first two 
years. 


six 


Henry Ackerman, of Milan, Ohio, 
has brought suit against the San- 
dusky, Milan & Norwalk Electric 
road for $10,000 damages. Acker- 
man was injured by a detached trol- 
ley pole tearing a telegraph wire from 
its fastenings. The telegraph wire 
fell across the trolley wire and struck 
Ackerman, who was standing in his 
yard. The shock rendered his right 
hand useless. 


Judge Dallas refused the applica- 
tion of John A. Roebling’s Sons Com- 
pany for the appointment of a receiver 


for the Pennsylvania Traction Com- 
pany, which is located in Lancaster 
County, Pa. The appointment of a 
receiver was asked for by the plain- 
tiff’s company, as holder of $26,600 
in bonds of the defendant company, 
on which default in the payment of 
interest, it was alleged, was made. 


Dennis J. Moloney, a policeman, is 
suing the North Chicago Street Rail- 
way Company for $75,000 for injuries 
received while riding on one of the 
company’s cars. Moloney was on a 
Lincoln avenue electric car when the 
trolley wire broke and fell upon the 
car. He alleges that the wire struck 
him in the left side and the current 
passed through his body. Asaresult, 
his left side was paralyzed and will 
always remain so, while his left foot 
is useless. The plaintiff says he is 
unable to perform his duties or follow 
any business by which he can support 
himself. 


It is expected that by the close of 
the year electric motor cars will be 
substituted for the engines on the 
New York & Brooklyn Bridge. rail- 
way. At present six motor cars are 
used in shunting the trains to the 
terminals, and when the other 14 
contracted for are ready, the eight 
engines will be laid off. Chief Engineer 
Martin recently said: ‘* Weshall keep 
the engines in reserve until the motor 
system has been thoroughly tested, 
and when it has been proved satis- 
factory, the engines will be disposed 
of. The experiments, so far, with the 
motor cars have fully justified the 
change.” 


A franchise has been granted in 
California for the Santa Rosa & 
Sonoma County Electric Railway 
Company. ‘The road for which this 
franchise has been granted is to make 
a circuit of 110 miles through the 
Sonoma and Napa valleys, uniting 
two of the most fertile and prosperous 
regions in the State. The con- 
struction of the first section of 30 
miles, from Santa Rosa to Sonoma 
City, will soon be started, and itis 
expected that it will be in operation 
by June, 187, in order to take care 
of the large Summer travel. It is ex- 
pected that about three years will be 


required to complete the whole 
road. 
At the annual election of the 


Citizens’ Traction Company, of Pitts- 
burgh, Pa., the following directors 
were elected: James Verner, John G. 
Holmes, James J. Donnell, John B. 
Jackson, C. L. Magee, Joshua Rhodes 
and John Gripp. For the Transverse 
Passenger Railway Company, the 
Aspinwall Street Railway, the Penn 
Street Railway and the Citizens’ Pass- 
enger Railway Company, the several 
organizations out of which the Citi- 
zens’ Traction Company was formed. 
the following directors were elected : 
James J. Donnell, John G. Holmes, 
C. L. Magee, James Verner and 
George C. Wilson. In all cases the 
old directors were re-elected. 


Report of the Board of Commis- 
sioners of Electrical. Subways, 
of Brooklyn, N. Y. 
(Concluded from page 268.) 

THE CORROSION QUESTION. 


The subject of corrosion-of under- 
ground pipes and cables still demands 
serious consideration. The survey 
made in 1894 of the electrical con- 
dition of the districts traversed by the 
trolley lines was not continued in 
1895, for the reason that the Nassau 
trolley system was in process of con- 
struction, and the whole-problem of 
underground currents was assuming 
larger proportions and presenting new 
complexities. 

As the» new lines were practi- 
cally completed early in the present 
year, a’ new-survey was made dur- 
ing the Summer under the direction 
of Mr. John A. Barrett, whose report 
is submitted “as a part’of this com- 
munication. The appended map 
plainly “exhibits the danger areas 
within which service pipes are prob- 
ably suffering deterioration. 

This survey included numerous 
examinations of the water pipes, 
which could onlv be made by excava- 
tions in the streets. In this work 
this board received the efficient and 
hearty co-operation of -the Depart- 
ment :of City ‘Works. Excavations 
were made wherever it was deemed 
desirable to make a-direct examina- 
tion of the water main. 

One gratifying conclusion was ar- 
rived at as a result of this thorough 
examination, and that was that in the 
districts where underground pipes are 
most liable to destruction by elec- 
trolysis, the cast-iron water mains 
remain intact. Wrought iron and 
lead pipes deteriorate steadily and 
rapidly, in places where cast iron 
shows no sign of decay. 

The statement in a former com- 
munication from this board that the 
water system of the city was seriously 
endangered and probably already 
impaired by electrolytic corrosion, 
now requires modification to the extent 
that such injury is confined to such 
branches as are constructed of wrought 
iron or lead. 

The immunity from injury by the 
ordinary process of oxidation, pos- 
sessed by cast iron, was long since 


pointed out by engineers, one of whom ° 


declared that it was his belief that 
the so-called white casting is practi- 
cally indestructible under the action 
of ordinary oxidizing influences. 

It would seem likely, therefore, in 
view of the perfect preservation of 
the water mains under conditions that 
lead to the destruction of wrought 
iron and lead pipes, that, whether 
through design or not, the large pipes 
have been made of a quality of iron 
that insures their safety. 

The inconvenience and loss result- 
ing from the electrolytic corrosion ‘is 
not limited to the destruction of the 
pipe or cable covering. From the 
corrosion of gas pipes there results a 
leakage of gas a destroys trees, 
threatens the health of the neighbor- 
hood and increases the danger -of 
explosions in manholes and cellars. 

The corrosion of water pipes leads 
to waste of the city’s water supply, 
while the destruction of the buried 
electric cables tends to seriously limit 
the area within which electric con- 
ductors can be successfully operated 
in subways. Moreover, the destruction 
of either kind of so-called service pipe, 
whether delivering water or gas, calls 
for frequent disturbance of the street 
pavements. 

In some places service pipes ex- 
tending beneath the trolley tracks 
have been repeatedly destroyed and 
removed, each removal, of course, re- 
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quiring an excavation, a refilling and 
a relaying of the payment. 

It should be here stated, however, 
that destruction of the underground 
pipes is not limited’ to. the streets 
occupied by the trolley lines. The 
map plainly shows danger areas ui 
some distance from the street raj!- 
way lines. 

The trolley companies have, durin 
the year, done much to keep the de- 
structive current on the path oj 
their own conductors, so that t! 
injury is doubtless less rapid thay 
it’ was two yéars ago; but 
means of absolute ‘prevention of’ th 
injury, so long as the pipes are of 
kind liable to corrode, is not yet mad 
known. 

The escape to the earth of a porti 
of the current discharged into th 
rail’ is a condition inseparable fro: 
the single-trolley system. 

Non-metallic service pipes for con 
veyance, both of gas and water, ar 
plainly desirable in the present eme: 
gency. 

One citizen, who has suffered th 
loss: of service pipes three times, i 
about to adopt a remedy which 
although admissible in his case (in » 
narrow street near the water front), is 
plainly impracticable in other locali 
ties. The pipe is to be carried ‘acros 
the street, which is occupie! by thre: 
trolley lines, on elevated supports. 

The report of. Mr. Barrett, herewit! 
appended, plainly and specifically set 
forth the situation, and wil] be found 
a valuable contribution to the litera- 
ture of a subject which has lately 
risen into prominence, and is regarded 
with lively interest in many Americau 
cities. 

In order to inform the citizens of 
the conditions existing: in our city, 
this board proposes to prepare for 
the press such a modification of thi 
map accompanying this report as 
will indicate at a glance the sections 
where the repeated decay of th: 
service pipes may fairly be attributed 
to the escaping electric current from 
the trolley systems. 

The total length of electrical con- 
ductors within the city limits when 
this board began its work,in June, 
1892, was, in round numbers, 9,800 
miles, of which about 6,000 was 
on poles or housetops.. Comparing 
these figures with the totals given 
above. it is‘shown that the increase 
in the length of wires during the ex- 
istence of the board has been about 
12,200 miles, of which amount 
somewhat over 10,200 miles have 
been provided for in ¢onduits or on 
the elevated railways.” 

One hundred and ‘eighty miles of 
conduit, containing 280 miles of 
single duct, have been constructed in 
the same period. 

Respectfully submitted, 
Gro. W. PLYMPTON, 
Frep. R. LEE, 
Commissioners. 
a 
Street Railway Convention Pro- 
ceedings. 

We have received a verbatim re- 
port of the fifteenth annual meeting 
of the American Street Railway As- 
sociation, held at St. Louis, October 
20 to 23, sent with the compli- 
ments of Mr. T. C. Penington, secre- 
tary and treasurer, ‘The promptness 
with which this publication has been 
issued reflects much credit on the 
capable secretary. A very excellent 
likeness of Mr. H. M. Littell, the 
president, appears as a frontispiece. 
The contents of the report consist of 
a complete record of all the proceed- 
ings, with interesting accounts of the 
entertainments and banquet, a list of 


attendants and by-laws. 
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The American Electric Meter. 

The accompanying illustrations 
how the American electric ‘meter, 
manufactured by the American Elec- 
ric Meter Company, Betz Building, 
Philadelphia. Prof. W. D. Marks, 
who is widely known in the electrical 
ield, is president of the company. 
[he meter is of the mechanical type, 
ind, it is claimed, overcomes the 
lifficulties incident to this class of 
ipparatus in the past. It is eco- 
nomical in current consumption and 
equires no expert knowledge for its 
rection or operation. The American 
meter is the outcome of several years’ 
continuous experimenting, and is 
built under the patents issued Janu- 
ary 29, 1895, and March 10, 1896, 
ind under patents allowed as follows: 
Serial No. 582,295, May 13, 1896; 
Serial No. 582,296, May 19, 1896; 
Serial No. 582,292, May 25, 1896, 
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tampering with the meter by means 
of magnets on the outside. 

As to the accuracy of the meter, a 
series of observations taken at ran- 
dom from a large number of experi- 
ments, covering more than a year’s 
work, showed the variations in the 
solenoids of the manufacturer’s model 
to involve no greater average error 
than 0.05 ampere in excess, in a 22- 
light three-wire 10-ampere meter. 
The error in the solenoids is corrected 
by allowances in the curvature of the 
pendant arch controlling the number 
of teeth picked up by the pawl on 
the ratchet-wheel. 

The meter requires to operate its 
pendulum about four-tenths of a watt 
for a 22-light meter; 1,865 of these 
meters can be operated by one horse- 
power. Large sizes can be operated 
for a trifle more power. There is no 
increase of power required in propor- 
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CAMDEN N.V.- 


Fic. 1.—THr AMERICAN 
and Serial No. 582,293, July 2, 1896. 
Other patents have also been applied 
for. 

The American meter consists in 
the three-wire system of two solenoids 
and cores placed above a self-starting 
pendulum actuated by the electric 
current. The pendulum, by means 
of a cam, raises a pawl on a rachet- 
wheel to a uniform height each stroke. 
The solenoids, by means of their 
cores, shift the angular position of a 
pendant arch attached to their axis 
so as to permit this pawl to drop along 
the ratchet-wheel a number of teeth 
proportional to the current passing 
through the meter. Thus, at each 
stroke of the pendulum, the load in 
amperes passing to the consumer is, 
by means of the ratchet-wheel and 
the dial register, measured and added 
up in ampere hours. A pointer and 
scale show through the glass the am- 
peres passing. The interior mechan- 
ism is supported by a brass frame 
similar to that of a Yankee clock, 
and the case is cast iron, thus acting 
asa magnetic shield and preventing 





ELECTRIC METER CLOSED. 


tion to the size of the meter, because 
there is no brake and no increase of 
speed with larger loads. 

In erecting the meter, the only ad- 
justment necessary is to see that the 
plumb bob hangs vertically. The 
meter is sent out calibrated. As all 
heavy bearings are roller bearings, 
there is no need of lubrication any- 
where about the meter, so that an 
annual inspection is all that is 
necessary. 





_o—— 


ELECTRIC LIGHT FLASHES. 


The Pioneer Electric Light Com- 
pany, of Barnet, Vt., are talking of 
removing their plant to McIndoe and 
lighting both villages. 


The Norristown, Pa., Electric 
Light and Power Company has pur- 
chased, for $8,000, an acre of land 
along the Schuylkill, on which a mod- 
ern power house, with improved ma- 
chinery, will be erected. 


The Brush Electric Company, 
located at Cleveland, Ohio, aré mov- 
ing their plant to Lynn, Mass. 


Their works occupied eight large 
buildings in the Forest City, and gave 
employment to upwards of 1,000 
men. 


Preparations are being made for 
the erection of the new plant for the 
Dunmore, Pa., Electric Light, Heat 
and Power Company. Stock in the 
new company is being rapidly pur- 
chased, and is sold to none but resi- 
dents in Dunmore. The company 
expects to be able to furnish light 
within three months. 


At a recent meeting of the Gas 
Commission, of New York city, it was 
decided to put in 575 additional elec- 
tric lights in the city. Ninety-two 
of these will be above the Harlem 
River, in the vicinity of Van Cortlandt 
avenue. The cost of the city’s public 
lighting this year is $1,087,813, an 
increase over last year of $43,000. 
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to light the city for five years. The 
company is to furnish 900 or 1,000 arc 
lights, at $99 per annum for each 
light. The board also contracted 
with the United Gas Improvement 
Company for 300 gas lamps at $34.50 
per light, and with the New York & 
New Jersey Globe Gaslight Company 
for 300 oil lamps for-$20.74 per lamp. 
The contracts are to begin Decem- 
ber 1. 


“ ~-_< 7 
An Electric Motor Supersedes a 
Tow Horse. 

Deputy Superintendent McClellan, 
of the Ferry division, has determined 
to test the value of an electric motor 
as a substitute for the tow horse at 
the East Boston side of the North 
Ferry, which plies bet ween Boston and 
East Boston. Horses have heretofore 
been used to assist in pulling heavily 
loaded teams up the inclined drop 
from the boats when the tide is low. 
Frequently the horses are unable to 
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One of the largest electric plants in 
this country will shortly be estab- 
lish at York Haven, Pa., at a cost of 
about two or three millions of dollars. 
It will be of about 20,000-horse- 
power capacity. H. L. Garter, the 
present owner of the York Haven 
Paper Mills, of Philadelphia, and 
Mr. Severy and Mr. Sinstein, of New 
York, are supervising the work. 


There is talk of putting in an elec- 
tric light plant at the Portsmouth, 
N.H., Navy Yard. Prof. 0.G. Dodge, 
U. S. N., of Washington, visited the 
yard some time ago and made plans 
for the placing of such a plant in the 
yard as would enable the running of 
all the machinery by electricity. 
The matter is at present under con- 
sideration, and it is understood that 
Chief Naval Constructor Hichborn, 
of the department of construction 
and repairs, will recommend the 
installing of a plant here. 

The Jersey City Street and Water 
Board has contracted with the Jersey 
City, N. J., Electric Light Company 


accomplish this task, and the boats 
are greatly delayed in the busiest 
hours. 

Superintendent McClellan has made 
a contract with Superintendent Albee, 
of the East Boston electric light sta- 
tion, for the installation of a two- 
horse-power electric motor and for 
supplying the power to run it. The 
motor will be placed in such a posi- 
tion at the bead of the drops that a 
cable can be extended down to either 
boat, with provision at the end for 
hooking to the forward axle of the 
heavy teams. 

The motor will have ample power 
to draw the heaviest loads, and the 
terms upon which the contract has 
been made will effect a saving to the 
department over the cost of the horses 


now in use. 
-—-- 


Mr. Arthur D. Newton, general 
manager of the Eddy Electric Manu- 
facturing Company, was a recent 
visitor to New York city. His com- 
pany is one of the oldest and best 
known manufacturing concerns in 
the business, and, notwithstanding 
the depression of the past year, bas 
been very busy filling orders for the 
standard apparatus which has made 
the Eddy company famous, 
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There never was a better time than 
now for electrical manufacturers and 
dealers to inform the public of the 
merits of their goods. The best 
medium through which to accom- 
plish this end is the advertising 
columns of the ELECTRICAL REVIEW. 
These two propositions require no 


argument. 


TESLA’S LATEST CONTRIBUTION 
TO THE ROENTGEN-RAY 
PHENOMENA. 

In this issue of the ELECTRICAL 
Review we have the pleasure to 
bring to the attention of our readers 
another contribution on the subject 
of the Roentgen rays from the pen of 
Mr. Tesla, which, like all previous 
articles, conveys much useful and 
interesting information. 

Mr. Tesla dwells on the nature of 
the rays, and brings out in strong 
relief some ideas and results which he 
has already recorded in our columns, 
and at the same time advances new 
observations and conclusions that can 
not fail to attract the attention of all 
workers in this new and fruitful field 
of investigation. We believe the 
possibilities pointed out of producing 
nitrogen compounds will prove of 
the greatest value. 

The medical profession must in- 
deed be indebted to Mr. Tesla for the 
valuable hints be gives for the appli- 
cation of Roentgen’s discoveries to 
surgery. 

His announcement of the real 
causes of the deleterious effects on 
the skin noted by a number of experi- 
menters will be a welcome and timely 
revelation. 

Mr. Tesla touches on the recently 
brought out and sensational subject 
of ‘‘ making the blind see” by means 
of the Roentgen rays, presenting argu- 
ments and regretfully showing the 
hopelessness of such a task. 

This latest communication will par- 
ticularly interest the readers of the 
ELECTRICAL REVIEW by the wealth 
of the suggestions and important in- 
formation it conveys. 





RAILWAY EMPLOYES 
STOCKHOLDERS. 

The following is an abstract from 
an interesting editorial in the Buffalo 
Commercial: 


STREET AS 


That is an interesting and appar- 
ently judicious move the management 
of the Illinois Central Railroad Com- 
pany is making in encouraging its 
employés to become stockholders in 
the corporation. The stock is offered 
monthly at a stated price, and on easy 
terms, any employé being permitted 
to apply for one share at a time, pay- 
able on pay-days in installments of 
$5 or any multiple thereof. This, of 
course, does not preclude the purchase 
by any employé of one or more shares 
for cash. Interest at the rate of five 
per cent per year is allowed on pay- 
ments until the installments equal 
the price of the stock, when the divi- 
dend takes the place of the interest. 
In the event of the discontinuance of 
payments, the money is returned with 
accrued interest. 

The objects of the plan are two- 
fold: To benefit the company by giv- 
ing its employés a direct, personal 
interest in the welfare of the road, 
and to benefit the employés by giv- 
ing them a safe and profitable invest- 
ment. 

We say it isan apparently judicious 
move, because it is a plan the advan- 
tage of which, to the employé, 
depends largely on the solvency of the 
corporation, the nature of its busi- 
ness, competition, etc., and the char- 
acter of its management. 

The remarks quoted above are, of 
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course, made in reference to steam 
railroads. We do not know that any 
thing of the kind has ever been tried 
in connection with street railways. 
We believe, however, that the ques- 
tion is a fit subject for discussion, and 
would suggest that the next meeting 
of the American Street Railway Asso- 
ciation would be a good place to 
discuss it. 





Ohio is going to adopt electrocu- 
tion in spite of many protests. The 
first test of the apparatus, just set up 
in the State Penitentiary at Colum- 
bus, was made on November 25, a 
large bull-dog being the victim. He 
was strapped in a chair exactly as a 
man would be, and the hair shaved 
from his body where the electrodes 
were applied. Fifteen hundred volts 
were turned on, and, naturally, the dog 
was killed. The machine will be 
tried in the presence of the prison 
managers, with a mule for a victim. 
The expert electrical knowledge of 
the prison management is shown in 
these tests, which prove, only to the 
managers let us hope, that the elec- 
trical resistance of any human being 
is a mean between that of a bull-dog 
and that of a mule. ‘The Buckeye 
State surely has cause for shame. 





THH FINANCIAL SIDE. 

This has been a week of adjustment 
in the business world. Bank clear- 
ings decreased some 24 per cent as 
compared with last week, but are 
still some 7 per cent above returns of 
a year ago. The Associated Banks 


of New York show an increase of 
14% millions in deposits and over 
824 millions in loans. Since the 
election the increase in Joans has 
been about 2134 millions, which 
stands for that much business im- 
provement. Prices of staples during 
the week moved somewhat irregularly. 
Metals, iron excepted, and cereals 
were higher. Iron is weak, owing to 
realization sales and the evident de- 
termination of business interests to 
hold off till the first of the year. 
The collapse in the nail and beam 
pool resulted in an increase in 
business. 

The net loss in stock and bond 
values has been comparatively slight, 
and was due to reactionary influences. 
Nothing important marketwise is 
expected until Congress convenes, 
and its attitude towards the tariff 
and Cuban matters becomes known. 

General Electric had a quiet week 
and was fully as firm as other stocks 
of its class. I understand that nego- 
tiations for the purchase of the Ft. 
Wayne outfit, which were undertaken 
some time ago, have been postponed. 
It has been the history of movements 
of this kind that they are always con- 
summated when conditions in the 
stock market are opportune for a 
handsome turn. Just now the atmos- 
phere is blue, at least for the moment, 
and the announcement that a deal 
has been consummated would fall flat. 
Upon the next bull swing in the mar- 
ket, advices from this quarter will be 
in order. 

There was no feature in any of the 
other electrical stocks listed on the 
New York Stock Exchange. In Bos- 
ton, Bell Telephone advanced some 
2% points to 209. Erie Telephone 
was steady at 63, and New England 
Telephone at 100. In Philadelphia. 
Electric Storage, common, closed 
unchanged at 29, and the preferred 
lost 1 point to 31. BAIN. 

New York, November 28. 
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TESLA ON THE ROENTGEN 
STREAMS. 


ne Eprror oF ELzorricaL REvIEw : 

[he following lines may contain 

me useful information for physicists 

snd physicians. Those who, in the 
ercise of their professional duties, are 
splying the discoveries of Roentgen 
the relief of the suffering by deter- 
ining the position of foreign objects 
ascertaining the condition of local 
uibles or malformations in the 
vanism, are apt to be disappointed 
many instances. While it is per- 

tly easy to find the position of a 
reign object in the head, neck and 
| soft tissues of the body,and detect 

me far gone trouble in the lungs, 
ten the location of even such a large 

d opaque object as a bullet, when 

bedded in certain bony parts of the 
unk of the patient, may be attended 
ith difficulties. Success will be 
ivariably attained if the suggestions 
hich are given below, and which are 
1e outcome of a number of observa- 
ons of such cases, are strictly fol- 
ywed. 

In order to make the present state- 
ients self-contained and more useful, 
deem it of advantage to say a few 
ords in regard to the Roentgen rays. 
.ccording to all evidences so far 
btained by me, I entertain the view, 
hich I have expressed on other 
casions, that these rays are formed 
y streams of some matter projected 

vith great velocity, and generally 
ntermittently, from the walls of the 
ube. The intermittent character is 
nly due to this feature of the appa- 
atus usually employed for the produc- 
ion of the rays; but the oscillatory 
intermittent discharge is not abso- 
utely necessary, as 1 have produced 
inidirectional currents of high tension 
vhich are likewise capable of generat- 
ng strong rays, and as a static 
machine may be used with a like 
esult. The mode of formation of 
hese rays or streams is, for the 
resent purposes, of little impor- 
tance. The small particles within 
he bulb, which are the original cause, 
nay be ions, formed by a process of 
lectrolysis, or they may be compara- 
ively larger particles of the electrode, 
or perhaps molecules of the residual 
zas. At any rate, it is probable that 
he particles are very minute, and 
that, therefore, the velocities of the 
‘athodic streams within the vessel 
ire such and the impacts so violent 
as to cause a further disintegration of 
the cathodic matter to a state prob- 
ably never before studied by physi- 
We may have to deal, as I 
have already suggested, with an actual 
breaking up of the ether-vortexes, 
which, according to Lord Kelvin’s 
theory, compose the material par- 
icles, or we may be confronted with 
2 dissolution of matter into some un- 
known primary form, the Akasa of 
the old Vedas. Experiments show 
that this matter is reflected, some- 
times very well, sometimes poorly; 
but in all cases the various metals 
behave in a-curious manner, which I 
havestudied, and the results obtained, 
though probably not free of error, 
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because of the great difficulties in 
getting an exact estimate in such an 
investigation, were, nevertheless, sufti- 
ciently positive as to lead me to the 
conviction that the same medium or 
element which is concerned in the 
setting up of the electro motive ten- 
sion between metals in contact is 
present in the streams of Roentgen. 
It might have been proper to say, in 
the spirit of more modern views on 
contact electricity, that these streams 
are formed by ether, but I have pre- 
ferred to use the term “ primary 
matter;” for, although the expression 
‘‘ether ” conveys a perfectly definite 
idea to the scientific mind, there 
exists, nevertheless, much vagueness 
as to the structure of this medium. 
The matter projected is not revealed by 
spectral analysis, and it does not seem 
to produce any appreciable mechanical 
nor even heating effects, nor is it 


deflected by a magnet, all of which 


facts tend to show that it can not be 
composed of molecules of auy known 
substance. The streams exercise a 
powerful action upon a photographic 
plate or fluorescent screen, but I look 
upon these results as obvious con- 
sequences of the energetic impact. 

Of the various more or less plausible 
views in regard to the formation of 
these streams outside of the yessel, the 
simplest, to my mind, is to assume an 
actual projection through the walls of 
the bulb of the disintegrated cathodic 
matter. Granted that there are par- 
ticles sufficiently small within the 
bulb, then all velocities, up to many 
thousands of kilometers per second, 
are not only possible, but also probable; 
and, even if the particles would not be 
further disintegrated by the impact 
against the wall or other comparatively 
opaque body within the bulb, they 
surely would penetrate through great 
thicknesses of mostsubstances. My ex- 
periments in this direction have shown 
that all the disintegration is practi- 
cally accomplished in the first impact 
against the more or less impenetrable 
obstacle within the bulb, the second 
impact having seemingly little effect, 
as might be inferred from well estab- 
lished mechanical principles. I have 
also found that the place of first and 
most energetic impact, be it the 
anode, cathode or wall of the vessel, 
is invariably the principal source of 
the rays or streams. Again, quite in 
accordance with mechanical princi- 
ples, the penetrative power of the 
streams is the greater the more com- 
plete the disintegration. Thus, for 
instance, rays which have traversed 
thick opaque objects, and are pre- 
sumably further disintegrated, pass 
more freely through dense substances. 
An observation to this effect has 
likewise been made by Professor 
Wright, who was the first to publish 
definite results in the United States. 
I find that bulbs with thick walls 
give rays of greater penetrating 
power. It should be, of course, 
understood that I do not mean by 
this a greater outward effect. It is 
principally the above fact which 
makes it appear more probable that 
the matter projected is not a homo- 
geneous stream, but consists of par- 
ticles of varied magnitude moving 


with different velocities, for, were the 
former the case, the penetrative power 
would depend chiefly on the velocity. 
In the practical use of the Roentgen 
streams it would, therefore, seem very 
important to find a method of filter- 
ing and rendering them homogene- 
ous, for only by such a method can 
we hope to obtain exact results in 
their investigation. Streams of per- 
fectly uniform velocity and character, 
if produced, would no doubt be more 
suitable for the purposes of research. 

Since the disintegration of the elec- 
trodes, especially if they are of 
aluminum, is so slow that no appre- 
ciable diminution of the weight 
results even after long use; it follows 
that the matter conveyed by the 
Roentgen streams is so minute as to 
escape detection. Some bulbs, which 
I have used for a number of months, 
showed that the bombarded spot of 
the glass was entirely permeated with 
particles of the aluminum electrode, 
but it would probably require years 
of constant use to accumulate any 
appreciable amount of matter outside. 
Referring to a tube with an electrode 
of aluminum, it is a noteworthy fact 
that, if properly managed, it does 
not impair in quality, but, on the 
contrary, seems to improve; whereas, 
when a platinum electrode is used, the 
life of the bulb is very short, owing to 
the conductor being deposited on the 
walls, which deposit, as I have ex- 
plained on another occasion, renders 
difficult the passage of the discharge. 
Namely, as soon as some of the pro- 
jected particles strike the conducting 
layer, they impart a similar electri- 
fication to the latter, and a repulsion 
is exerted upon the particles follow- 
ing. The result is an apparent in- 
crease in the resistance of the tube. 
The above defect of the platinum 
electrode, despite of its effectiveness, 
must, in my opinion, lead to its 
abandonment. 

It has been suggested that the 
Roentgen rays may be duesimply toa 
propagation of electro-static stress; 
but, on this assumption, it is difficult 
to conceive how rays could be pro- 
duced in instances when the glass 
wall is at a high temperature and 
consequently conducting, or when the 
impact plate or inclosure is of metal 
and connected to the ground. Stokes 
has recently considered the possi- 
bility that the impact of the cathodic 
stream on one side of a partition 
might give rise to a molecular motion 
on the other side without necessarily 
there being a transit through the 
partition. According to this view, 
which I have likewise considered 
some time ago, it would appear that 
the material streams might start on 
the outer side of the wall of the tube, 
in which case only the air would be 
responsible for the effects, and the 
futility of a spectral analysis test 
would be in a certain measure ac- 
counted for. But is it not more 
probable to assume an actual passage 
and shattering of matter, as all evi- 
dences point in this direction ? As- 
suming that, as Professor Stokes now 
thinks it probable, the disturbance is 
non-periodic and still capable of pro- 
ducing effects characteristic of trans- 
verse vibrations of extremely high 
frequency, it seems to me a serious 
question whether the old Newtonian 
views on light should not be recon- 
sidered rather than the conclusion 
drawn that the novel manifestations 
observed by Roentgen are due to 
transverse vibrations, when there is 
no experimental evidence to this 
effect, nor even a satisfactory expla- 
nation found how the cathodic impact 
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might give rise to waves of a higher 
frequency than those of light. 

Being, as I am, firmly convinced of 
the existence of materia] streams, I 
look upon the unsuccess of the at- 
tempts of demonstrating an actual 
transit of matter as being due to 
either the minuteness of the amount 
or else to the state of the matter, but 
rather to the former cause, as all 
peculiarities of the streams point in 
this direction. In my opinion, no 
experimenter need be deterred from 
carrying on an investigation of the 
Roentgen rays for fear of poisonous 
or generally deleterious action, for it 
seems reasonable to conclude that it 
would take centuries to accumulate 
enough of such matter as to interfere 
seriously with the process of life of a 
person. But I look confidently to 
the demonstration of actions of a 
purely qualitative nature. For in- 
stance, despite of the danger of such 
an assertion by encouragement which 
might be given to quacks, I would 
say that I expect with the utmost 
confidence the demonstration of a 
germicidal action. In addition to 
the physiological effects, to which I 
have early drawn attention, I have 
more recently observed with powerful 
tubes that a sensation of pain is pro- 
duced in the forehead above the eyes 
just as soon as the current is turned 
on. ‘This sensation is very similar to 
that one frequently experiences when 
stepping from a dark room into the 
glare of bright sunlight, or when 
walking for some time over fields of 
fresh-fallen snow. 

As to the hurtful actions on the 
skin, which have been variously 
reported, I note that they are misin- 
terpreted. These effects have been 
known to me for some time, but I 
have been unable, on account of press- 
ing matters, to dwell on the subject. 
They are not due to the Roentgen 
rays, but merely to the ozone gener- 
ated in contact with the skin. Ni- 
trous acid may also be responsible, toa 
small extent. The ozone, when 
abundantly produced, attacks the 
skin and many organic substances 
most energetically, the action being 
no doubt heightened by the heat and 
moisture of the skin. After exposing 
the hand, for instance, for some time, 
the skin loses its elasticity, which 
causes a tension and pain, and sub- 
sequently an inflammation and blister- 
ing. This occurs mostly only at short 
range, but may be produced by a 
single terminal bulb, or generally by 
a very highly exhausted bulb, in which 
the terminals act independently, at 
greater distance. Owing to this, I 
have always taken the precaution, 
when getting impressions with the 
rays, to guard the person by a screen 
made of aluminum wires which is 
connected to the ground, preferably 
through a condenser. The radical 
means, however, of preventing such 
actions 1s to make impossible the 
access of the air to the skin while 
exposing, as, for instance, by immers- 
ing in oil. As this would be incon- 
venient in most cases, a metallic screen 
should be resorted to. The action of 
the ozone on some substances, when 
placed near the bulb in such a way 
that the gas is generated on their sur- 
faces, is so powerful that the sub- 
stances are practically destroyed in a 
few minutes. When a wire heavily 
insulated with rubber is connected to 
the terminal of a high-frequency 
coil, sometimes an exposure of barely 
a minute is sufficient to completely 
wreck the rubber insulation. There 
are certain commercial insulating 
compounds which are even more 
qaickiy destroyed, but which I will 
not enumerate. because of a possible 
disadvantage to the manufacturers. 
Gutta-percha, beeswax and paraffine 
stand the attack very well, and such 
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ELECTRIC TRACTION UNDER STEAM 
RAILWAY CONDITIONS. 


A TOPICAL DISCUSSION BEFORE THE 
AMERICAN INSTITUTE OF ELEC- 
TRICAL ENGINEERS, NEW YORK, 
OCTOBER 21, 1896—OPENING 
REMARKS BY DR. CHAS. E. EMERY. 


(Continued from page 267.) 

An approximate calculation of the 
cost of electrically equipping and 
operating a trunk line has been based 
on information in regard to the 
operating expenses of different rail- 
roads, given in the series of articles 
by Mr. Baxter in the Llectrical 
Engineer early this year. We have 
the highest respect for the industry 
and ingenuity of Mr. Baxter, as he 
was one of those who rendered valua- 
ble assistance to the speaker in carry- 
ing out a large enterprise a number of 
years ago, and we have adopted his 
facts, and for convenience have used 
some of his methods, but have been 
obliged to entirely disagree with his 
conclusions. For instance, we calcu- 
late that the cost of the steam and 
electric generating plants will be 
about three times as much as he 
states, the transmission plant and sub- 
stations about twice as much, and the 
operating expenses about five and one- 
half times as much as he provides 
for. Necessarily, the conclusions are 
diametrically opposite. 

‘he calculations are based ‘on the 
operating expenses of a railway sys- 
tem comprising nearly 2,700 miles of 
road and employing 1,800 locomotives. 
sy calculations based on the train 
miles, checked by the reported coal 
burned and the probable number of 
enginesin use, Mr. Baxter ingeniously 
determines an average of 140,000 
horse-power, considered as continu- 
ously operated, which, in our calcu- 
lations, we estimate will require to 
replace it 280,000 horse-power in the 
stations, on the basis of 50 per cert 
efliciency from stationary engine pis- 
tons to track, and if 60 per cent can 
be obtained by commuted fields, or 
other means herein discussed, the dif- 
ference simply provides for an ex- 
pected increase of travel. From the 
probable average power and the actual 
reported operating expenses corre- 
sponding thereto, we proceed as fol- 
lows: For facility of calculation and 
to obtain an underestimate, rather 
than one too large, the power re- 
quired for the switching engines 
is distributed among the regular 
trains on the road. It is also as- 
sumed that the average number of 
trains is continued the. entire length 
of the road, instead of using a much 
greater number than the average for 
suburban travel. These methods 
cause an underestimate of the cost 
of the electric transmission, but 
enable the cost of operation to be 
accurately worked up from the aver- 
ages. The latter is the more impor- 
tant point, as the other merely in- 
volves comparatively small questions 
of difference in the amount of inter- 
est. By this generalization the trains 
will be assumed as separated about 
seven and one-half miles, independent 
of direction, over the whole length of 
the road for every hour in the year. 
On this basis there will be required, on 
the average, 106 station horse-power 
per mile of road, independent of direc- 
tion of trains; but to provide for con- 
centrations, which will inevitably oc- 
cur, the generating plants and trans- 
mission lines have been worked out on 
the basis of 150 horse-power per mile. 
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The assumed number of trains will 
require, on the average, about 400 
horse-power each at track, or 800 at 
station, which is high for an average, 
as the power of the switching engines 
is, a8 explained, distributed along the 
whole line for convenience of calcula- 
tion on the basis of averages. ‘To ob- 
tain the economy due to fairly large 
stations, they are assumed to be sepa- 
rated 45 miles from each other, and 
at two intermediate points trans- 
formers and rotary converters (trans- 
formers) located, by which means the 
feeders are supplied every 15 miles. 
On the above basis it is assumed that 
6,750 horse-power is installed at each 
steam station, and 2,250 horse-power 
at each sub-station. To avoid over- 
estimates, the cost per horse-power of 
steam and electric plant in main sta- 
tions has been assumed as only $80 
per horse-power, with $20,000 for 
buildings, and for the whole appa- 
ratus in the sub-stations there has 
been allowed only $10 per horse-power 
and $10,200 for buildings and the 
copper in the high - tension lines. 
The low-tension copper has been 
worked out on the basis that half 
way between the main and _ sub- 
station two trains may meet, each 
requiring 1,000 horse- power, and 
that a uniform section of copper 
sufficient to carry seven and one-half 
miles, the current required for half 
of this power, at an original tension 
of 700 volts and a drop of 20 per cent, 
would be ample for the whole length 
of the low-tension lines. On this 
basis the cost for copper at 13 cents 
per pound for the outgoing low- 
tension conductors will be $12,386 
per mile. It is assumed that pro- 
vision for supporting the outgoing 
conductors and the bonds in main 
track for return current will cost 
$5,000 per mile. On the basis of 
these prices, without considering in- 
cidentals, the total cost of the elec- 
trical generating and transmission 
plant foots up $31,057 per mile, the 
annual interest on which at five per 
cent is $1,553 per mile. If the serv- 
ices of the 1,800 steam locomotives 
can be furnished by 1,500 new elec- 
tric locomotives at $10.000 each, the 
same will cost $5,556 per mile, requir- 
ing $278 annual interest per mile, 
making the total interest on steam 
and electrical plants, including loco- 
motives, $1,831 per mile. The oper- 
ating expenses of the station, consid- 
ered as a steam station only, from 
Emery’s table reduced to 24 hours 
and 365 days, modifying cost of plant 
and eliminating coal and interest, is 
found to be $25.84 per average horse- 
power per year. The time of 12 
extra. men for care of electric 
apparatus in the main and two 
sub-stations amounts to $2.75 per 
horse power per year, which makes 
the total operating expenses of 
the generating, transmission and loco- 
motive plants, exclusive of coal and 
interest, $28.59 per average main 
station horse-power per year, or $3,031 
per mile, or. with interest added, viz.. 
$1,831, as above—a total of $4,862 per 
mile. The operating expenses of the 
station thus calculated include an 
allowance for repairs, insurance, taxes 
and renewals. It should be recol- 
lected that the cost of coal has been 
already provided for in the percentage 
of saving first developed, and that the 
train expenses are assumed to be the 
same as for steam locomotives. The 
operating expenses of the road using 
steam amounted to $15,187 per mile. 
Of this, as previously stated, 6.56 per 
cent will be saved by the use of elec- 
tricity, corresponding to $996 per 
mile. This, subtracted from $4,862 
per mile (given as the cost of operat- 
ing expenses of the generating sta- 
tions, etc., with interest added), leaves 
$3,866 per mile per year as the addi- 
tional expense which will be entailed 


by the application of electricity as a 
substitute for steam ; so, on the basis 
that the operating expenses are 
50 per cent of the gross receipts, such 
gross receipts must be increased 1234 
per cent by the introduction of elec- 
tricity over the whole length of the 
line, in order to enable the road to 
pay the same dividends as before. 

It may be considered that the re- 
sults will be changed materially by 
the use of high-tension transmission 
throughout. If tri-phase currents at 
a tension of 10,000 volts were re- 
ceived by each electrical locomotive, 
the tension reduced by transformers 
carried by the locomotive, and current 
employed to operate induction motors 
directly, or to operate direct-current 
motors through rotary converters also 
carried by the locomotives, the saving, 
independent of extra transformers 
and converters, would amount to 
$9,714 per mile, corresponding to 
$486 interest per mile, and reduce 
the total increased operating expenses 
to $3,380 per mile, which would re- 
quire that the gross receipts be in- 
creased 10.2 per cent in order to pay 
the same divided as before, instead of 
1234 per cent for combined high and 
low-tension transmission. ‘The sav- 
ing in dollars is quite large, but the 
total costs are so enormous that the 
saving makes but a small difference 
in percentage. It will similarly be 
seen that differences in kind of ap- 
paratus employed will have very little 
difference on the general results, 
though the savings are important in 
themselves. 

It must be recollected that these 
results are based on providing electric 
traction for the whole length of a 
trunkline. Itcan hardly be expected 
that the gross receipts for the whole 
line will be increased, say, one-eighth 
by such an application. If, however, 
the application be made within the 
radius of suburban traffic, such an 
increase is not only probable, but it 
may be expected that the cost of 
operation per passenger mile will be 
reduced in greater proportion than 
stated, so that the application of elec- 
tric traction will pay from the outset. 
These considerations will apply to 
longer distances on railroads like the 
New York, New Haven & Hartford, 
where the passenger business furnishes 
the larger proportion of the income. 

Again, it is possible to accomplish 
with the electric locomotive results 


that are impossible with the steam. 


locomotive. The power for the former 
being generated originally in station- 
ary boilers, or in some localities de- 
rived from waterfalls, is not limited, 
and the power of the motor can be 
increased indefinitely, so that in par- 
ticular locations a demand either for 
greater power to obtain more speed. 
or a greater or more continued 
tractive force than is now possible 
with a steam locomotive, can be met 
by electricity without difficulty. 

On the whole, therefore, although 
the application to the whole length of 
long trunk lines does not seem prac- 
ticable under present conditions, there 
is no doubt but that the industry will 
grow in the future as certainly as in 


the past. 
(To be continued.) 
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LITERARY. 


The Christmas Scribner has another 
of those brilliant and beautiful covers 
in gold and colors that first attracted 
popular favor on last Summer’s fiction 
number. The Christmas design is by 
Bryson Burroughs. the successful 
young artist who has recently com- 
pleted five years’ study in Paris as the 
winner of the Chanler prize at the 


_Art Students’ League. 


Cassier’s Magazine has, among 
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others, the following articles in its 
December number: ‘‘The Modern 
Saw Mill,” with 16 illustrations of 
saw-mill interiors and machinery, 
W. H. Trout, and ‘“ Hydraulic 
Power in London,” with illustrations 
of power-pumping station interiors 
and a diagram showing varying dail, 
power consumption, E. B. Ellington. 
Of the making of magazines there 
still continues to be no end,: but no 
one is likely to overlook the Christmas 
McClure’s. It presents itself in 
special cover which one can scarce! 
fail to see, and, we may add, scarce}, 
fail to admire. It is decorated wit 
a line drawing by Henry McCarter i 
interpretation of a well known pain: 
ing of Botticelli’s, and is rich! 
printed in colors, Moreover, th 
number overflows with pictures, and 
yields a generous entertainment for 
mere turning of the leaves. In th 
names of its contributors, also, 
makes an immediate claim on one’ 
attention not easy to resist. The: 
is a Christmas poem by Mrs. Harrie: 
Prescott Spofford; a Christma 
Drumtochty story by Ian Maclaren 
a second installment of the Kiplin; 
serial and a Kipling short story; ; 
characteristic. humorous story by 
Frank R. Stockton; the first oi 
Hamlin Garland’s papers on Grant 
and (not to attempt to note all that 
is notable) a most clever and gracefu! 
story by Henry Seton Merriman. 


The importance of The Living Ay: 
to every American reader, as the 
freshest and best compilation of glean- 
ings from the field of British periodi 
cal literature, has been long recog 
nized. Founded by E. Littell in 
1844, it has never ceased to occupy « 
prominent place among the foremost, 
magazines of the day. In pursuance 
of the same general plan adopted by 
its founder, and to give the best the 
world can offer, the publishers have 
arranged for the introduction o! 
certain ‘‘new features,” so widen- 
ing it scope as to embrace transla- 
tions of noteworthy articles from the 
leading publications of France, Ger- 
many, Spain, Italy and other Conti- 
nental countries, many of which con- 
tain matter of great interest and value 
to the American reader, yet which, 
for obvious reasons, are absolutely 
beyond his reach but for the timely 
help of this delightful medium. In 
addition, a monthly supplement wil! 
be given, containing three depart- 
ments devoted to American literature. 
Its prospectus more fully describes 
these new features, the first of whicl: 
appears ina November issue. A year 
ago the price was reduced from $8 to 
$6 a year. This reduction brings 
the magazine within the reach of a 
much wider class, and certainly at 
this price, with these improvements, 
it is at once the cheapest and the 
best literary weekly in existence. In 
no other way can its equivalent be 
obtained for less than many times its 
cost. Reduced clubbing rates with 
other periodicals offer still greater 


‘inducements, and to new subscribers, 


remitting now for the year 1897, the 
intervening numbers of 1896 will be 
The Living Age Com- 
pany, Boston, are the publishers. 
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SARNIA, Ont.—People of Point 
Edward and Sarnia are agitating for 
in electric railway. 

GaLt, OnT.—An electric railway 

proposed to connect Brantford, 
Port Dover and Galt, Ont. 

Trait, B. C.—This town has 
ought a dynamo of 1,000 incandes- 
ent lights and one of 25 arc lights, 
ipacity. 

St. JoHNs, QuE.—It is thought 
hat the development of the water- 
vorks at Chambly will make an elec- 
ric railway between Montreal and 
st. Johns, Que., possible. 
SHERBROOKE, QuE.—The Sher- 
rooke Gas and Water Company is 

putting in new water-wheels, which 
vill give 3,000 horse-power additional 
or electric development. 

MONTREAL, QuE.—The Canadian 
Pacific Railway is considering the 
onnecting of the various sections of 
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b 
Fic, 2.—METHOD OF OPERATING ZIMDARS 
& Hunt’s Automatic Motor Switcu. 
the road by telephone. This was 
shown fo be advisable during the re- 
ent strike. 


WINNIPEG, Man.—The City Coun- 
cil, after dallying all the year, is re- 
markably active just now. The Alder- 
men have just passed a by-law to 
spend $350,000 for an electric and gas 
ighting plant. 

QUEBEC, QuE.— Mr. Andrew 
hompson has been elected president 
if the new Quebec Electric Railway 
The 300 workmen who 
were engaged in building the electric 
railway tracks have been dismissed 
intil next Spring. 


Company. 


Toronto, ONT.—The Ontario Elec- 
tric and Engineering Company, Lim- 
ited, is applying for a charter to 
nanufacture and deal in electrical 
nachinery, with a capital of $10,000. 
Messrs. W. C. P. Heathcote, H. 
Richie, J. J. Ashworth, D. Grimoton 
and ©. J. Ashworth are the pro- 
vincial directors. 

St. Louis pu MILE END, Quz.— 
"he Municipal Council of St. 
Louis has granted to the Citizens’ 
Light and Power Company the ex- 
clusive franchise for lighting private 
residences for 13 years. Provision is 


made for a reduction in price, if any 
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reduction is made in ‘this city. 
company has already a similar con- 
tract for street lighting for 13 years. 


St. Lours pu Mite Env, Que.— 
The town of St. Louis du Mile End 
has taken an action against the Park 
and Island Railway to annul the con- 
tract to supply an electric car service 
in the municipality. ‘The corporation 
of the town claims that the company 


The Zimdars» & Hunt’s 


Automatic 


Motor Switch. 

The ‘accompanying illustrations 
show an automatic switch for motors 
especially adapted for operating elec- 
tric pumps, manufactured by Zimdars 
& Hunt, 12% Fifth avenue, New York 
city. In practice the long switch 
lever on the left is connected with a 
chain which passes over pulleys, and 





Fic. 1.—Zimpars & Hunt’s Automatic ELectric Moror Switcu, 


have failed to keep their engagements 
to supply as good a car service as in 
Montreal and to give transfer tickets. 

THREE Rivers, Que.—The North 
Shore Power Company has secured a 
franchise from the city to supply 
incandescent and are light lamps. 
The corporation of the city of Three 
Rivers has installed a municipal 
lighting plant, but has turned the 
whole over to the North Shore Power 
Company, who are going to operate 


is attached to the float in the water 
tank. On this chain are two stops, 
which may be adjusted, and a weight 
is fastened to the end. . As the water 
level in the tank is lowered, the float, 
in sinking, raises the weight on the 
chain until the lower stop réaches the 
lever. In lifting, it gradpally raises 
the top lever until it reaches a vertical 
position. The weight on this lever 
then’carries it over by gravity, caus- 
ing it to strike the cam and make 





Fic. 3.—Zimpars & Hunt’s Five Horse-PoweR AvTOMATIC Motor Switcu. 


it with power generated on the 
Batiscan River at Batiscan Chute, 
and conveyed to Three Rivers, a dis- 
tance of 16 miles. Messrs. Fregeau 
and Lacroix, who have contracted for 
the Three Rivers electric light, are 
well on with their work. Tney have 
dammed the Batiscan River with a 
stone dam, and most of the posts are 
in position, ready to receive the con- 
ducting wires. J. A.C. 
Montreal, November 25. 





contact and start the motor and 
pump. Any desired depth of water 
can be maintained in the tank by 
altering the distance between the 
stops on the chain running through 
the slot of the switch lever. This 
switch can be adjusted so that the 
time required to turn on full current 
may be varied from five to 30seconds. 
A number of the switches are in suc- 
cessful operation. 
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A New German Form of Crookes 
Tube. 


aa 

A new form of Crookes tube, made 
in Germany, has just been imported 
by the Boudreaux Dynamo Brush 
Company, New York, which is said 
to be the latest form adopted by the 
scientists in Europe for X-ray work. 
The cathode consists of a platinum 
reflector in one end of the tube anda 
ring of wire held inside the bulb near 
the middle of the anode, the discharge 
occurring between the edges of the 
spherical reflector and the ring. ‘The 
cathode rays pass largely through the 
center of the ring, and strike upon the 
small reflector plate supported upon 
a glass mount and in line with the 
focus of the reflector. — 

This reflector plate is also curvilinear 
and of platinum. The anode ring 
surrounding the flux of cathode rays 
is said to concentrate the rays upon 
the reflector plate, producing a more 
intense bombardment and a greater 
intensity of the X ray. When the 
tube is working, this reflector plate 
becomes very hot, as is common in 
cases. ‘This heating serves to 
reduce the vacuum, and the attenu- 
ating effect of the discharge serves to 
raise it. The two are very nearly 
balanced, and therefore the tube oper- 
ates very nearly the same at all times 
and requires no extra amount of heat- 
ing to reduce its vacuum, as is common 
with other tubes. 

~>_- 
Electric Traction Recommended for 
Glasgow. 


such 





A cable dispatch from the London 
correspondent of the New York Sux 
is as follows: 


Wishing to have the best informa- 
tion respecting electric traction, the 
corporation of Glasgow, Scotland, 
turned to the United States and sent 
their managér and ‘engineer across 
the Atlantic to gather wisdom. Mana- 
ger Young has just returned, and at 
a meeting of the Corporation Tram- 
way Committee on Thursday, he re- 
lated his experiences in New York 
and elsewhere. He and Engineer 
Clark were six weeks there, and they 
say that they saw all that was worth 
seeing in the way of mechanical trac- 
tion. They say they found ample 
evidence that ‘‘the trolley system is 
much preferable to horse haulage, 
and that electricity was being uni- 
versally adopted with most satisfac- 
tory results.” 

It is worthy of note that neither 
Manager Young nor Engineer Olark 
attach any importance to the alleged 
danger of the trolley system, and that, 
so fortunate were they in their selec- 
tion of localities for their inquiry 
under this head, that they were unable 
during their visit to discover ‘‘ that 
any one had been injured by falling 
wires.” 

—-- 

Will the Statisticians of the Elec- 
tric Railway and Electric Light 
Fields Send Us the Answers ? 

To THE EpiTor oF ELEcTRICAL REVIEW : 

Will you kindly inform me of the 
number of miles of electric street 
railway now in operation, as well as 
the estimated number of are lights, 
and also incandescent lamps installed 
and in use ? 

I should appreciate an answer to 
these questions at your earliest con- 
venience. F. L. 8. 

Pawtucket, R. I., November 18. 
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VOLTS VS. OHMS—SPEED REGULA- 
TION OF ELECTRIC MOTORS. 


READ BEFORE THE AMERICAN INSTI- 
TUTE OF ELECTRICAL ENGINEERS, 
NEW YORK, NOVEMBER 18, 1896, 
BY H. WARD LEONARD. 





The control of the speed of an 
electric motor from a state of rest to 
a state of full speed is a problem of 
rapidly growing importance to the 
electrical engineer. The operation, 
by means of electric motors, of eleva- 
tors, locomotives, printing presses, 
traveling cranes, turrets on men-of- 
war, pumps, ventilating fans, air com- 
pressors, horseless vehicles, and many 
other electric motor applications too 
numerous to mention in detail, all 
involve the desirability of operating 
an electric motor under perfect and 
economical control at any desired 
speed from rest to full speed. 

The most commonly practiced 
method of controlling the speed of an 
eleutric motor for such applications, at 
present, involves the use of ohmic 
resistance in the circuit of the motor 
armature, which resistance is varied 
to coutrol the speed of the motor. 

The use of an ohmic resistance for 
controlling the speed of an electric 
motor results necessarily in a waste of 
energy and in an unstable control of 
the speed. The object of this paper 
is to endeavor to show the advantages 
arising from the use of a system of 
motor control having several modifi- 
cations, but all of which involve the 
idea of controlling the speed of an 
electric motor by controlling the 
electro-motive force generated in its 
armature circuit, and without using 
any regulating resistances in that 
circuit. 

! shall consider only the control of 
a single motor; that is, I shall not 
consider the control of several mutu- 
ally dependent motors by grouping 
in series and series parallel. I shall 
also limit the consideration to that 
of a continuous-current motor. 

Fig. 1 shows the first and simplest 
form of the electro-motive force sys- 
tem of motor speed control. 

S is an engine or other source of 
power operating at a practically con- 
stant speed. 

G is a generator. 

M is the motor. 

E is a circuit of constant electro- 
motive force, which supplies current 
for exciting the fields of G and M. 

It will be noticed that the fields of 
both G and M are independent of the 
electro-motive force and current of 
their armatures. The field of M is 
practically constant. The field of G 
is variable from full strength to zero 
strength by manipulation of the con- 
trolling rheostat C in the field circuit 
of G. It will also be noticed that 
there is no rheostat in either the field 
or armature circuit of the motor M 
which is to be controlled. 

It will be evident that by varying 
the field strength of G we can vary 
the electro-motive force generated in 
the armature circuit from zero to the 
full working electro-motive force. 

In order to make definite compare 
isons, let us assume certain figures 
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for the full electro-motive force and 
current of G. Suppose its full electro- 
motive force to be 250 volts, and its 
full workingcurrent to be 100 amperes. 
Also let us assume that the resistance 


of the armature of M is .05 ohms, 
giving a O*R loss in that armature of 
two per cent of its rated capacity, 
when the full working current is flow- 
ing. Let us assume that the full 
speed under full torque is 500 revolu- 
tions per minute. For the sake of 
simplicity, and because it does not 
affect the practical accuracy of the 
duductions, let us neglect the slight 
losses due to Foucault currents, hys- 
teresis, friction and the slight ohmic 
resistance of the rest of the armature 
circuit. 

Suppose that our motor is to drive 
a large printing press, such, for ex- 
ample, as is used for printing calico, 
and that it is required of us that we 
shall drive the press at any desired 
speed from rest to full speed, and 
that we shall maintain any such 
intermediate speed practically con- 
stant, even though the torque should 
vary from mere friction torque to the 
maximum torque of operation. 

Let us suppose that the friction 
torque is represented by 10 amperes 
through the armature of M, and that 
the maximum torque of operation is 
represented by 100 amperes through 
the armature of M. We have now 
fixed all the conditions necessary, in 
order that we may determine the 
exact performance of the motor. 

If, by manipulation of the con- 
troller C, we allow a slight and grad- 
ually increasing current to flow 
through the field of G, the electro- 
motive force at its brushes will grad- 
ually rise from zero upward, since the 
armature of G is being constantly 
driven at its full speed. When it is 
generating one volt at its brushes, a 
eurrent will flow through the arma- 
ture of G, due to one volt acting 
through .05 ohms, causing 20 am- 
peres to flow through M. If the 
press be under full’torque, it will not 
start with this current. When we 
have five volts at brushes of G, we 
have 100 amperes through M, and 
the armature is just about to start; 
but since any motion of M would 
cause the development of a counter 
electro-motive force, which would 
reduce the current below 100 am- 
peres, it does not start as yet. 

As soon as we raise the electro- 
motive force at brushes of G above 
five volts, the armature of M moves 
at a rate of speed sufficient to develop 
a counter electro-motive force of five 
volts less than at G. 

Thus if we have six volts at G, the 
armature of M will move at a rate of 
speed sufficient to develop one volt 
counter electro-motive force, and 
permitting the flow of the proper 
current for the necessary torque; that 
is, 100 amperes. 

I call attention to the fact that 
since the field of the motor is con- 
stant, the counter electro- motive 
force is directly proportional to its 
speed. 

At full torque and full speed, the 
counter electro-motive force would 
be 245 volts, five volts being dropped 
by the passage of the 100 amperes 
through the ohmic resistance of .05 
ohm. 

Similarly, if G has 125 volts at its 
brushes, that is, one-half of its full 
voltage, and the full torque current 
of 100 amperes be in use, the counter 
electro-motive force of M would be 
120 volts and its speed would be 
120+245 of its full speed; that is, 
M would run at 245 revolutions per 
minute, or, practically speaking, at 
one-half of its full speed. 

Similarly, with one-tenth of the 
full electro-motive force, that is, with 
25 volts at the brushes of G, the 


speed of M under full torque current 
would be 20+ 245 of its full speed; 
that is, 41 revolutions per minute, or, 
approximately, one-tenth of its full 
speed. 

Suppose now, while M is running 
thus at 41 revolutions per minute 
under full torque, the entire load be 
thrown off, except merely the friction, 
the torque current of which we have 
assumed as 10 amperes. 

Instead of five volts drop, due to 
the 100 amperes through the .05 ohm, 
we now have only J0 amperes through 
.05 ohm, or .5 volt drop, and the 
resulting momentary increase of cur- 
rent through M causes slight ac- 
celeration of its armature, until its 
counter electro-motive force is 24.5 
volts instead of 20 volts, which it was 





under full torque; that is, its speed 
24.5 

is now under friction load x 500, 
245 


or 50 revolutions per minute. 

Hence we see that when operating 
the motor at one-tenth of its full 
speed of 500 revolutions per minute, 
and while under full torque, we can 
throw off the entire load and experi- 
ence a change in the speed of only 
nine revolutions per minute. 

Now let us cousider the same motor 
under same conditions, excepting that 
it is connected, as usual, to a constant 
electro-motive force circuit of 250 
volts, and that the speed is controlled 
by an ohmic resistance in the armature 
circuit, the field being in shunt 
directly across the line. 

If weare to operate the motor under 
full torque, we must have the full 100 
amperes flowing through its armature, 
and if it is to be operated at one-tenth 
of its full speed, its counter electro- 
motive force must be 245+10, or 24.5 
volts. ‘This means that we must drop 
in the rheostat 220.5 volts out of the 
250 volts constantly impressed. By 
having 220.5 + 100 = 2.2 ohms in the 
rheostat, we can secure this condition 
of affairs. But now we are wasting 
100 x 220.5 = 22,050 watts in the 
rheostat, and only utilizing in the 
motor 2,450 watts. 

Perhaps the worst feature, how- 
ever, about the conditions now 
prevailing is that we have prac- 
tically no contro] over the speed 
under change of torque. For ex- 
ample, suppose, as before, that we 
now throw off the entire load, leaving 
only the friction load. Under the re- 


duced torque the motor speeds up ° 


until its counter electro-motive force, 
plus the drop of electro-motive force 
in the rheostat, again equals the line 
electro-motive force. When this con- 
dition is realized, we have the friction 
torque current of 10 amperes flowing 
through the resistance of 2.2 ohms in 
the rheostat, and causing a drop of 
only 22. volts, and consequently the 
counter electro-motive force of M 


must be 250—22.=—228 volts and 
228 

its speed must be —- + 500 = 456 
250 

revolutions per minute. 


That is, throwing off the full load, 
our motor has jumped from 41 revo- 
lutions per minute to 456 revolutions 
per minute, a change of 415 revolu- 
tions in this case as compared with 
nine revolutions in the former case, 
the change in speed under the same 
conditions being nearly 50 times as 
great by the system of ohmic con- 
trol as by the system of electro-motive 
force control. 

Suppose we are again operating at 
one-tenth speed under full torque, and 
therefore have 2.2 ohms in our rheo- 
stat.. Now. let the torque increase 
only 12 per cent, which must be ex- 
pected in any kind of commercial 
practice. To keep the armature in 
rotation will require 112 amperes, but 
the ohms in circuit, 2.25, will only 
permit the passage of 111 amperes, 


Vol. 29—No. 23 


with 550 volts impressed; hence the 
increase of 12 per cent in torque wil! 
cause the armature to come to rest. 
In the system of control by volts in- 
stead of ohms, on the other band, the 
speed would only be reduced from 4! 
revolutions per minute to 40 revolu- 
tions per minute. which change would 
not be perceptible. 

I have gone thus fully into the de 
tailed figures of the cases considered, 
believing that the radical difference 
between the systems of control can 
only be appreciated fully by suc! 
concrete examples as I have given. 

I now desire to call attention to 
the fact that in the speed control by 
ohms the operator can, by moving 
the lever of his rheostat, change the 
volts upon M as fast as he can move 
his hand. ‘Thisis a frequent cause of 
burning out of armatures. In the cas« 
of a reversing rheostat, the instanta- 
neous throwing of the rheostat lever 
while the motor is at full speed would 
mean that double the line electro- 
motive force would be acting to send a 
current through merely the ohmic 
resistance of the armature, for the 
reversal of the rheostat switch would 
cause the line and motor electro- 
motive forces to act in the same in- 
stead of counter directions. 

When, however, the change in 
electro-motive force at the motor is 
due, as in the case of Fig. 1, to a 
change of field magnetism, the instan- 
taneous throwing of the lever of the 
controller does not result in an instan- 
taneous change of electro-motive force 
at M; forachange of current through 
the field of G results in a gradual, 
although sufficiently rapid, change of 
electro-motive force at the brushes of 
G, and hence the armature of M has 
a chance to accelerate and develop 
a counter electro-motive force which 
in practice will never be greatly 
different from that impressed. Even 
an instantaneous reversal of the con- 
nections of G can be made in ordinary 
practice without any detrimental re- 
sult upon the generator or motor, 
because of this appreciable time re- 
quired to reverse the magnetism of 
G. By various well known methods, 
the time required for this reversal of 
magnetism can be varied over wide 
limits. 

Fig. 2 shows the changes in con- 
nections of Fig. 1 necessary for the 
operation of a motor whose motion 
is to be reversed. 

Fig. 3 shows a modification of the 
general system in which the source of 
electro-motive force is composed. of 
several different generators in series 
with each other, and having a system 
of several conductors, upon each of 
which a different constant potential 
is maintained; so that by connecting 
the motor armature across different 
conductors, different electro-motive 
forces are obtainable at the motor 
armature. With two generators and 
three conductors we can obtain three 
reversible, different automatic speeds. 
Similarly, with three generators and 
four conductors we can get six re- 
versible, different automatic speeds. 
This modification of the system is 
especially suited to the distribution 
of power in an isolated plant, such as 
a large manufacturing establishment. 

I now come to the modification of 
the electro-motive force system of 
motor speed control in which the 
substitution of electro motive force 
for ohms.in the motor circuit, for the 
purpose of controlling its speed, is 
most conspicuous. 

We found, when considering the 
case of the rheostat control with the 
motor running at 1-10 speed and 
with 100 amperes through it, that the 
rheostat had to absorb and dissipate 
100 amperes x 220.5 = 22.050 watts. 
while only 2,450 watts were utilized 
in the motor. 

As has been shown, this loss in the | 
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rheostat is troublesome, not only 
because of the waste of energy, but 
especially because of its interference 
with all positive control. 

Evidently, what is needed is to 
substitute for the rheostat a device 
which will absorb the 220.5 volts and 
(00 amperes, and, instead of wasting 
them, convert them into usefal work. 

Fig. 4 shows how this is accom- 
plished by one modification of the 
electro-motive force system of motor 
speed control. 

G is a source of 125 volts constant 
electro-motive force. 

S is a shunt-wound dynamo con- 
nected across the constant electro- 
motive force, and hence running at a 
-onstant speed. 

Ris a dynamo mechanically con- 
nected to drive or be driven by 3, 
ind running at a practically constant 
speed. 

The field of R is excited by the 
main line electro-motive force, and is 
independent of the electro-motive 
force of its armature and of thecurrent 
through its armature. It has a vari- 
able and reversible field rheostat in 
circuit, by means of which the magnet- 
ism of the field of R may be varied 
and reversed at will. 

M is the working motor. Its arma- 
ture is in series with the armature of 
R across the line. Its field is excited 
by the main line electro-motive force, 
and hence is independent of the 
electro-motive force or current of the 
armature M. 

Let us suppose that the armature 
of S is wound for 125 volts and 100 
amperes, the armature of R for 125 
volts and 100 amperes and the arma- 
ture of M, asin the former illustration, 
for 250 volts and 100 amperes. 

I will neglect the armature losses 
for the sake of simplicity, and be- 
cause they do not materially affect 
the conclusion. 

Suppose that, as before, we want to 
run M at one-tenth of full speed 
under full torque, full speed being 
500 revolutions per minute and cor- 
responding to 245 volts counter elec- 
tro-motive force, and full torque be- 
ing that due to 100 amperes in the 
full field. 

At first let us have the rotary trans- 
former RS so adjusted that the 
fields of R and of 8 are both fully ex- 
cited. Each end takes a slight cur- 
rent through its armature. Both 
ends are motors, and they divide 
between them the friction load. 

Now, let us weaken the field of R 
until its field strength is only nine- 
tenths of its full strength. be this 
weaker field, R tends to run faster ; 
but in doing so it is obliged to drive 
faster the armature of 8S, whose 
counter electro-motive force has been 
almost equal to that of the line. 

The dynamo S now acts as a gen- 
erator and has two paths open for 
its current, the first being the cir- 
cuit through the generator G and 
the other path being in the closed 
loop through R and M. 

The electro- motive force of G 
balances that of S, but the electro- 
motive force of R, which formerly 
was equal to that of G and also that 
of S, has been reduced by the weaken- 
ing of its field; hence S sends a large 
current through the local circuits 1, 
2, 3, 4, causing a large torque in the 
armature of M, in its constant field. 
M evidently will ran at a speed such 
that its counter electro-motive force, 
plus that of R, equals the line electro- 
motive force. 

Expressing the conditions 1u figures 
under the assumption made, there 
will be upon the terminals of M 25 
volts and through its armature 100 
amperes; that is,a total of 2,500 
watts in the armature of M. The 
armature of R will have 125 — 25 = 
100 volts and 100 amperes, or 10,000 
watts, and the armature of S will 
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have 125 volts and 80 amperes; that 
is, 10,000 watts. 

The generator G produces 20 am- 
peres at 125 volts, or 2,500 watts, 
which, by the method described, is 
transformed into 25 volts and 100 
amperes at the working motor. 


a few peculiar cases, and also limited 
to peculiar kinds of generators and 
motors, I give in’ the table below 
instances within my own knowledge, 
showing the:kind of machinery oper- 
ated and the size and make of the 
motor used : 























Kind of Machinery Operated. Size of Motor. Maker of Motor. 

Traveling Cranes. 1 kil to 50 kil Crocker-Wheeler, Eddy, Edison, 
Ln eng Billberg, C. & C., 

Passenger Elevators. 5 kilowatts to 40 kilowatts. Edison, Eickemeyer. 
Mining Hoists. 10 kilowatts to 125 kilowatts | C. &O., Crocker-Wheeler. 
Turrets on Men-of-War. 25 kilowatts. General Electric. 
Billet Shifter in Rolling-Mill. 30 kilowatts. Crocker-W heeler. 
Heilmann Locomotive. 8, of 50 kilowatts each. Brown. 
Cloth Printing Press. 25 kilowatts. Edison, General Electric. 
Newspaper Printing Press. 50. kilowatts. Unknown. 
Universal Boring hine. | 5 kilowatts. Unknown. 








By continuing the weakening of the 
field of R, we finally have a field of 
no strength, and hence R becomes 
inert and we have the full line electro- 
motive force of 125 volts upon the 
250-volt motor M, which, conse- 
quently, runs at half speed. Under 
these conditions no energy is trans- 
formed by the rotary transformer R 8. 
If, now, we reverse the connections 
leading current to the field of R, and 
send a gradually increasing current 
around its field, its voltage is added 
to that of the line instead of being 
counter as heretofore, until, finally, its 
full voltage of 125 being added in 
series with the line electro-motive 
force of 125 volts, we have upon M 
250 volts, and it runs at its ful] speed. 
While R is thus adding to the line 
volts, it, of course, is acting as a 
generator instead of a motor, which 
it formerly was, and is now driven by 
8, which acts as a motor instead of a 
generator. 

I call attention to the fact that the 
current capacity of all three arma- 
tures, R, S and M, is equal, but the 
full electro-motive force of RK and S 
is only half that of M, which means 
that the kilowatt capacity of R and 8 
is each only half that of M. 

The rotary transformer R can also 
be designed to run at much higher 
speed than isdemanded for the work- 
ing motor, since it can be perfectly 
balanced and is free from any side or 
end thrusts and has a minimum fric- 
tion. 

There are other modifications of 
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A Z-Ray Exhibition. 
[From the New York Sun.| 





Petty swindles in the dime museum 
line were once confined tothe Bowery, 
but now they have invaded Broadway. 
The latest is in operation in the 
neighborhood of Thirty-ninth street. 
Rents being higher on Broadway than 
on the Bowery, 25 cents admission is 
charged instead of the customary 
dime. The exhibition professes to be 
of anew light—an improvement on 
the X ray.. There isalank professor, 
the counterpart exactly of the Bowery 
lecturer. The room is lined with 
black muslin. When the time comes 
for the show, this man announces that 
he is about to show a “‘ Z ray,” which 
is an improvement on the X ray in 
that the X ray can be seen by one 
person at atime only and the Z ray 
can be seen by as many as gather. 
With the X ray, also, it is necessary 
to set the object between the light 
and the vision, while with the Z ray 
the light and the vision can be on the 
same side. Again, the X ray simply 
shows the shadow of an object, while 
the Z ray shows the object clearly. 

After this exhibition of ignorance 
as to the X rays, the professor pro- 
ceeds, The entertainment, he says, 
is divided into two parts, a purely 


























Fig. 3. 


DraGrRaMs ILLustRATING H. Warp LEONARD’s PAPER ON ‘‘ VOLTS vs. OnMS— 
Speep ReeuLaTiIon or Evectrric Morors.” 


the electro-motive force system of 
motor speed control which [ am not 
able to describe at present, but as in 
the case of those described above, the 
underlying feature is to insert or cut 
out electro-motive force instead of 
ohms in the armature circuit of the 
motor when we wish to change its 
speed: 

Since many have thought this sys- 
tem of motor speed control limited to 


scientific part and a more popular 
part. Then he introduces Madam 
So-and-So, who puts a vase on a table 
and a board in front of it. There is 
a buzzing sound like that of a tele- 
phone bell, when the sound is dead- 
ened by covering with the hand, and 
@ vase appears on the outside of the 
board. After this, bricks are put in 
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front of the vase and it is again seen. 
Then other bricks are put on. Next 
a lemon is put under a tin pail and 
the buzzing is started; and a lemon is 
seen, This concludes the ‘‘scientific” 
part of the show. 
dic A 
THE NIAGARA FALLS HYDRAULIC 
POWER AND MANUFACTUR- 
ING COPMPANY OPENS ITS 
NEW PLANT. 





TURBINES OPERATED UNDER 210 FEET 
HEAD. 





At 12 o’clock noon on Monday, 
November 23, the new generating 
sta:ion of the Niagara Falls Hydraulic 
Power and Manufacturing Company 
and the new aluminum plant. of the 
Pittsburgh Reduction Company were 
formally opened at Niagara Falls. 
The new plant at present contains 
eight horizontal water-wheels and 
four generators, with a capacity of 
2,000 herse-power each. ‘The water 
falls under a 210-foot head, through 
vertical penstock. The company had 
its rights confirmed by the last legis- 
lature, and when its canal is in full 
operation, it will be able to develop 
100,000 horse-power. The opening 
was attended by many prominent 
people, including a large delegation 
from Buffaloand a number of eminent 
electricians. A banquet followed in 
the power house. ‘This is the plant 
familiarly known as the Schoellkopf 
plant. 


a OPO 


Patent Suits on Overhead Trolley 
Devices. 


The General Electric Company has 
just brought five suits against the 
Fiberite Company, of Mechanicville, 
N. Y., manufacturers of the Medbery 
insulation and overhead trolley equip- 
ment, for alleged infringement of 
patents owned by them on ‘‘suspension 
devices and ears” for trolley roads. 
These suits will be watched with 
much interest by all electric roads 
not using General Electric equip- 
ment, and by all manufacturers of 
overhead devices. The Fiberite Com- 
pany proposes to defend these suits 
vigorously, and has employed some 
of the most eminent patent lawyers 
in the country. 

It is expected that if the General 
Electric Company succeeds in estab- 
lishing its right to the patents in 
question, many of the manufacturers 
of overhead materials will be com- 
pelled to pay royalties to the General 
Electric Company. 

easillibieescteens 
Foreign Edition of the « Street 
Railway Review.” 


Commencing with January, 1897, 
there will be inaugurated the publica- 
tion of a foreign edition of the 
Street Railway Review, which, for 
the present, will be issued quarterly. 
It will contain descriptions and illus- 
trations of the newest tramway plants 
outside the United States, portraits 
of the leading tramway men in 
Europe and elsewhere, and a full 
résumé of the best and latest appli- 
ances and ideas which have n 
brought out in this country during 
the three months preceding each quar- 
terly issue. 
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ADVANCE INFORMATION 





Valuable News and Tips for Manu- 
facturers and Dealers. 


We publish below 
relating to new electric railways, new 
electric light companies, new tele- 
phone companies and projected elec- 
tric construction of all kinds. Every 
reader will find these columns of 
special interest, and manufacturers 
and supply houses will receive many 
valuable suggestions looking to new 
business by carefully watching this 
in the ELECTRICAL 


information 


department 
REVIEW. 


Electric Light and Power. 

BeLttows Faris, Vr.—The West- 
minster Electric Company has been 
incorporated by George 0. Guild, 
Benjamin B. Wetherbee, Charles K. 
Labaree and others, for the purpose 
of establishing an electric plant at 
Westminster, in Windham County. 
Capital stock, $50,000. 

PHILADELPHIA, Pa.—Joseph J. 
DeKinder can give information con- 
cerning proposed construction of 
good municipal plant. 

Des Mornes, lowA—Mayor Mac- 
Vicar can give information concern- 
ing establishment of electric light 
plant to be built and owned by the 
city. ; 

CoaL CREEK, TENN.—R. M. -Ed- 
ward & Company are interested in 
proposed, erection of electric light 
plant. 

Cameron, Mo.—An electric light 
plant will be constructed at a cost 
of $12,000. ‘They are in the market 
for the necessary machinery. 

Cranston, R. I.—Town Clerk 
may give information concerning the 
establishment of proposed electric 
light plant. 

Harpwick, Vt. — The electric 
light plant is rapidly approaching 
completion. 

J ACKSONVILLE, Fta.—A.P. Weller, 
of the ‘Tarpon Springs Electric plant, 
will purchase material necessary for 
the completion of the electric light 
plant at St. Petersburg. ; 

BARRE, Vt.—Barre Electric Ligh 
and Power Company has been incor- 
porated by Frank G. Howland, H. K. 
Bush; W. A. Perry, Geo. J. Rey- 
nolds. Capital stock, $150,000. 

Forr WortH, ‘Tex. — Standard 
Light and Power Company has been 
incorporated by John C. Harrison, 
Wm. B. Harrison, George E. White, 
R. I. White. Capitalstock, $100,000. 

YouNGSTOWN, OnTO—A new elec- 
tric light plant is to be established. 

FArRHAVEN, Mass.—It is reported 
that Mr. Joseph Nye, of this place, 
will erect an electric light plant. 

RIVERSIDE, Cat.—The City Trus- 
tees are discussing the matter of 
making further extensions of the 
city’s electric system, the engineer 
having been called on for estimates 
of cost. 

Los ANGELES, CaL.—The West 
Side Lighting Company has been in- 








corporated. Directors are EH. E. 
Peck, E. F. Billmeyer, of Los Angeles; 
George H. Baker, W. R. Staats and 
Walter S. Wright, of Pasadena. 

BEAVER FALLs, Pa.—The charter 
of the Valley Power and Light Com- 
pany has been entered for record in 
the Recorder’s office. The incorpo- 
rators are Wm. A. McCool, president; 
Hunter Eckert, secretary; H. M. 
Reeves, treasurer: A. S. Reeves and 
J. M. Breamer. The latter two are 
of Philadelphia. ‘The company is 
capitalized at $3,000. 

SOUTHBRIDGE, Mass. — Agitation 
of the subject of lighting the town by 
electricity is started, and the South- 
bridge electric plant has it under 
consideration. 

San Francisco, Cat.—There is 
more thana probability that a portion 
of this year’s appropriation for Golden 
Gate Park will be used for the pur- 
pose of lighting the park with elec- 
tricity. 

Opuir, CoLo.—Final plans are 
about completed for a system of elec- 
tric lighting for this place. The 
power will be furnished by the Dunn 
power plant at Ames. 

MIListopt, Mo.—An electric light 
plant, to cost $8,000, is to be erected 
here. 


New Electric Railways. 

PouLTNEY; Vt.—The Western Vér- 
mont Street Railway Company: ap- 
plied for articles of incorporation to 
‘operate a street: railway in the towns 
of Middletown Springs, Poultney, 
ete. Incorporators ‘are . Leonidas 
Gray, A..Y. Gray, A. A. Greene, A: 
H. Varney, J. B. Beaman, E. -H. 
Phelps and Jerome B. Bromley. 
Capital stock, $100,000. 

Topeka, Kas.—The 
Weir City & Columbus Railway Com- 
pany has been organized by Robert 
Simons, John A. Nuttman, J. M. 
Leipman, John Randolph and Sam 
Barratt, to build and operate a steam 
or electric railroad in Cherokee and 
Crawford counties. Capital stock, 
$200,000. 

RACINE, Wis.— The Milwaukee, 
Racine & Kenosha Electric Railway 
Company has been incorporated, to op- 
erate an electric street railway system 
from South Milwaukee, northerly 
through Cudahy and the towns of 
Lake and Oak Creek, then south 
through the towns of Caledonia and 
Oak Creek, then south through the 
towns of Caledonia and Mount 
Pleasant, city of Racine and the 
towns of Somers, Pleasant Prairie 
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CROOKES TUBES. 
FLUOROSCOPES. 


Stanley's TORPLER-HOLTZ Machines 


will do same work as high-frequency coil at 


ONE QUARTER FIRST COST, 


With no Installation or Running Expenses. 


Send for descriptive | mphlet and prices. They 
will surely interest you. 


Tungstate of Calcium 
Photographic Screens. 
Ge Are FREI & COs 





17 Bromfield Street, BOSTON. 


Pittsburgh, | 


BAY SUPPLIES. | 





and city of Kenosha. Capital stock, 
$250,000. 

New York, N. Y.—A permit has 
been granted to the Third Avenue 
tailroad Company to extend its tracks 
from 162d street along Kingsbridge 
Road and Broadway to Spuyten 
Duyvil Creek, and to use the trolley 
electric-motive power. 

Mr. CLemens, Micu.—An ordi- 
nance has been introduced in the 
council granting a franchise to the 
Detroit, Lake Shore & Mt. Clemens 
Railroad, to operate an electric rail- 
way in this city over the tracks of 
the Mt. Clemens Traction Company’s 
track. 

HAMILTON, OHIO—A 50-year fran- 
chise has been granted to the Cin- 
cinnati & Miami Valley Traction 
Company. to operate their lines 
through this county. Work must 
be begun by July, 1897. 

PortsmMouTH, On1to—An electric 
line from Sciotoville to New Boston 
will be built in the Spring. 

New Telephone and _ Telegraph 
Companies. 

JEFFERSON City, Mo.—The Under- 
ground ‘Telegraph and Telephone 
Company, the successor of the Sutter 
Subway Company, has been incor- 
porated. Incorporators are Charles 
Sutter and Emil Meysenburg. 

ELiicort City, Mp.—A stock com- 
pany is being organized in Howard 
County for the purpose of establishing 
an eXtensive telephone system in this 
county. ‘The proposed line is to con- 
nect Gaithers, Hood’s Mill, Cooks- 
ville, Glenwood, Gary, Roxbury Mills 
and Sunshine, and ultimately to reach 
Lisbon, Poplar Springs, Mt. Airy, 
Long Corner, Florence, Daisy, 





Gleneig, Dayton, Highland, Clarks- 
ville, Guilford, Columbia, Ellicott 
City, Mayfield, Pine Orchard, West 
Friendship, Alpha, Mt. View, Sykes- 
ville and other points. 


LARAMIE, Wyo.—'l'he matter of 
building a telephone line from this 
place to-North Park is being again 
agitated. 


JEFFERSON, On10—'The independ- 
ent line which is being constructed 
between this place and Warren will, 
upon its completion, be connected 
with the lines of the Youngstown 
Telephone Company, with the estab- 
lishment of exchanges at Girard and 
Niles. 


New Manufacturing Companies. 


St. Louis, Mo.—The Electric Push 
Button Manufacturing Company has 
been incorporated; capital - stock, 
$50,000. Incorporators: Anthony 
Silverston, W. Y. Hopkins and 
C. M. Napton. 








IMPROVED 


ROENTGEN-RAY APPARATUS 


Fluorescent Screens, 
Fluoroscopes, 
Calcium Tungstate Crystals, 
Scientific and Electrical Instruments, 
Special Apparatus to Order. 





Sole Manufacturers of the new 


NON-PHOSPHORESCENT 
HIGHLY FLUORESCENT CRYSTALS. 


Superior to Calcium Tungstate ; perfect 
definition ; instantaneous work ; each new 
image undimmed by phosphorescence or 
previous exposure. 


Spring Park Laboratory, 


38 Spring Park Avenue, 
JAMAICA PLAIN, MASS. 





THE ONLY GENUINE» 
EDISON X-RAY APPARATUS 


Is manufactured b 


. 


THE EDISON MANUFACTURING COMPANY 


New and Powerful 
Epison X-Ray Focus Tuses 
Write for Catalogue 


Edison Manufacturing Company 


110 EAST 23d STREET 


NEW YORK 





HIGH-FREQUENCY COILS 


AND 


THE NEw TUBE, 


constructed for adjustable vacuum and perfect definition, are 


accomplishing the latest advance 


in 


X-RAY SCIENCE. 


The new fluoroscope, which can be used for X-Ray photog- 


raphy, with the Robart switch f 
medical diagnosis practical. 


or controlling current, makes 


Send for illustrated catalogue, free, of “Knott” Apparatus, 


made only by the 


LE. KNOTT APPARATUS 6O., 


14 ASHBURTON PLACE, 


BOSTON, MASS. 
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The Kent Electric Manufacturing 
ompany, Worcester, Mass., has 
sued a neat catalogue illustrating 
id describing its alternating-current 
iotors, battery motors and light 
»wer specialties. 
G. A. Frei & Company, 17 Brom- 
eld street, Boston, Mass., have re- 
ntly prepared a very satisfactory 
id complete catalogue of their 
ray supplies, which also contains 
number of flattering testimonials 
to the merit of their apparatus. 
ie catalogue may be had for the 
king. 


The Electric Appliance Com- 
any, Chicago, report a splendid 
imp business during the months of 
\ctober and November. The Pack- 
rd lamp not only holds its own, but 
ains ground every year in a way that 
idicates clearly that it is made of 
he right kind of stuff and has lasting 
lerit. 


McKenney & Waterbury, Boston 
Large contracts for gas and electric 
xtures received the past week by 
Messrs. McKenney & Waterbury, 
ranklin street, included the City 
lospital building, Massachusetts 
senefit Association building, State 
treet ; Storage Warehouse building, 
funtington avenue; Odd Fellows’ 
milding, Gardiner, Me.; Fitchburg 
Normal School, and the South Con- 
regational Church, Concord, N. I. 
‘his firm is the largest in the busi- 
ess in New England. 


The Phillips Insulated Wire Com- 
pany, Pawtucket, R. I., are sending 
it a remarkably handsome and com- 
lete price list, as well as neatly pre- 
ared of their fire and 
veatherproof wire, underwriters’ 
ire and Ideal wire, all of which they 
nake in addition to their celebrated 
‘O. K.” weatherproof insulated 
vire. ‘They are calling especial atten- 
tion to their Ideal wire, with a black 
nsulation and white fireproof outside 
inish. This latter wire is adapted 
for exposed work where a good white 
nish is desired. 


samples 


Probably no other among the 
any unique businesses conducted in 
he city of New York 1s better known 
rv has a wider field of usefulness 
than the Manufacturers’ Advertising 
Bureau. This concern was estab- 
ished in 1879 by its present head and 
proprietor, Benj. R. Western, for- 
nerly publisher of the Engineering 
ind Mining Journal, the Manufac- 
‘urer and Builder and Coal and Iron 
ecord, all of New York. Its purpose 

the management of the newspaper 
vork and advertising for manu- 
facturers, and its long connection and 
intimate relations with the class press 
n all parts of the United States 
enable it to bring to its work an 
experience and knowledge that in- 
sures the best possible results, The 
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Ace rg the ara ne L-T-E:' CIRCUIT BREAK: 
vertising Bureau—126 Liberty | . , 

street—is an admirable one, and | oon pe npn 
affords the best of facilities for trans- | ELEC- 


acting its business in a satisfactory | TRICAL & MFG. CO,, i112 
| Sansom street, Philadelphia. 


ELECTRIC CONDENSERS. 


WM. MARSHALL, 
Manufacturer, 


STANDARDS A SPECIALTY. 


and expeditious manner. 


FOR SALE 














709 LEXINGTON AVENUE. NEW YORK. 


WHITE-CROSBY COMPANY, 
CONTRACTING ENGINEERS, 
EQUITABLE BUILDING, BALTIMORE, MD. 


New York Office, 29 Broadway. 
WHITNEY ELECTRICAL 
INSTRUMENT (00.7 

High-Grade Electrical Instruments 


of Every Description. 
PENACOOK, N.H., U.S.A. 


Two D 62 generators, latest type, complete equip- 





ment. 

Ten ‘. P. 50 motors, all in first-class condition for 
service. 

Four G. E. 800 motors, used three months, 

Four G. E. 1,000 motors, brand new. 





Two M. P. 100 generators, in perfect condition. 





200 arc lamps of various makes, cheap. 


CEORCE C. EWINC, 
620 Atlantic Avenue, 
BOSTON. 








INCANDESCENT UAMY SUPPORTERS 
Instant placement and fixture of lamp in any desired position, with no attention to fastenings. 
Adapted to every requirement from library to workshop. Send for Catalogue B. y 


THE O.C. WHITE Co. \ - 


Worcester, Mass. 
Don’t Lose Yourself - 


€ by being out of the Telephone Subscribers’ list and 
inaccessible by telephone. 
16,000 telephone stations in New York City. 
NEW YORK TELEPHONE CoO. _ kate: $75 i 
18 CORTLANDT ST.— 115 WEST 38th ST. inaned -_ 
Oe ee ee es eg ee ee ee ee ee 


DIXON'S COMMUTATOR LUBRICANT. * Same wit be 


Sent for (0c. 
REBEAD THIS! 


Joserpn Drxon Cruciste Company, Jersey City, N. J. 

Gentle : The sample stick of Dixon's Commutator Graphite was received, and is giving entire 
satisfaction. It is considered by our engineer superior to anything else he has ever seen for a com- 
mutator lubricant. Yours truly, COFFIN VALVE COMPANY, Neponset, Mass. 
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WAU ET 
SECOND ST 


CARTER CO. mit 


MANUFACTURE 


MANUrATURE ANNUNCIATORS 


ELECTRIC BURGLAR é.FIRE ALARMS 
SUPPLIES SIGNAL GONGS-BELLS etc. 


IRONCLAD FUSE BOX. 


ARC-KNIFE SWITCH. 
MAST-ARMS. 


i Write Us, Get Our Discounts. 


> Utica Electrical Manufacturing 
and Supply 00., urica, n. ¥. 


EPPINGER & RUSSELL CO. CREOSOTING WORKS, 


DEAD OIL OF COAL TAR PROCESS. 
CREOSOTED PILES AND TIMBER FURNISHED. 


MANUFACTURERS OF THE 


VALENTINE SUBWAY ELECTRICAL CONDUIT. 


GEST PLANT IN THE WORLD. 


WORKS: LONG ISLAND CITY. OFFICE: 66 BROAD STREET, N. Y. 
SEND FOR CIRCULAR. 
Capacity, 1,500,000 feet per month. Oylin ders, 100 feet long 


SOLAR CARBON & MANUFACTURING CO,, 


MANUFACTURERS OF 


Carbons—Soft-Cored and Solid Carbon 
Battery Carbons and Carbon 


Specialties. 
ADDRESS 96 FIFTH AVENUE, 
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Electric Light 
Brushes. 


PITTSBURGH, PA. 








SCHIFF, JORDAN & CO. 





SCHIFF, JORDAN & CO. 





SCHIFF, JORDAN & CO. 


SCHIFF, JORDAN & CO. 








SCHIFF, JORDAN & CO. 


SCHIFF, JORDAN & CO. 


BRILLIANT, STEADY 
and EFFICIENT LIGHT 


ALTERNATING AND 
DIRECT CURRENT. 


SCHIFF, JORDAN & CO, 


OF VIENNA, 


39-44 CORTLANDT ST., 


NEW YORK, 
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TESLA ON ROENTGEN STREA/SIS. 

(Continued from page 277.) 
wires should be used with high-fre- 
quency coils. This powerful action 
of the ozone was observed by me first 
about two years ago, when performing 
an experiment which was shown to 
many personsin my laboratory. ‘The 
experiment consisted of charging a 
person, standing on an insulated 
stand, witha potential approximating 
one aud one-half million volts, which 
was alternated several hundred thou- 
sand times a second. Under such 
conditions luminous streams break 
out on all parts of the body, especially 
abundantly on the feet, hands, hair, 
nose and ears. I subjected myself a 
number of times to this experiment, 
which seemed to offer no other danger 
except the possible rupture of a blood 
vessel, if the skin was very dry and 
non-conducting. I then noted on 
myself and others after effects resem- 
bling much those attributed to the 
Roentgen rays. With currents pro- 
duced by perfected electrical oscilla- 
tors, such as were described in one of 
your recent issues, [See ELECTRICAL 
REVIEW, September 30, 1896.—Eb. | 
the production of the ozone is so 
abundant that it is sufficient to 
merely turn on the current for 
a few seconds and ozonize strongly 
the atmosphere of a large hail. 
‘These currents are also capable 
of bringing about chemical com- 
binations, of which the chief is 
that of the nitrogen with the 
oxygen of the atmosphere, and 
an immense possibility, which I 
have been following up for a long 
time, is opened up; namely, the com- 
bination of the nitrogen of the atmos- 
phere on an industrial scale by 
practically no other means than 
mechanical power. If merely fer- 
tilizers of the soil would be manu- 
factured in this manner, the benefits 
to humanity derived therefrom would 
be incalculable. From the above- 
named action of the ozone, it follows 
that the experimenter should use the 
indicated precaution, for, while ozone 
in small quantities is a most bene- 
ficial disinfectant, when generated in 
large quantities it is not free of 
danger. 

It is an unpleasant duty to say on 
this occasion a few words on the sub- 
ject of ‘‘making the blind see” by 
means of the Roentgen rays. This 
sensational topic has been given a 
wide circulation in the journals. Is 
it not cruel to raise such hopes when 
there is so little ground for it? For, 
first of all, the rays are not demon- 
strated to be transverse vibrations. 
If they were, we would have to find 
means for refracting them to make 
possible the projection of a sufficiently 
smallimage upon the retina. As it 
is, only a shadow of a very small 
object can be projected. What pos- 
sible good can result from the appli- 
cation of these rays to such purposes? 
‘The shape of the small object might 
eventually be recognized by impress- 
ing the retina, but the sense of touch 
is more than sufficient to convey such 
impressions. Luminous sensationsare 
well known to be excited in two ways; 
namely, by mechanical shock and 
electrical transmission. Both of 
these, I think, are present in the 
Roentgen streams, and hence such an 
effect on the optic nerve might be 
expected. I may say, however, that 
! can not confirm some of the experi- 
ments reported. For instance, when 
a hand is put before the closed eyes 
it is easy to distinguish the shadow, 
much the same as before the light of 
a candle; but when the tubeisinclosed, 
and all light from the same excluded, 
I fail to get such an impression. The 
latter is, therefore, chiefly due to ordi- 
nary light, or else my tubes act differ- 
ently from those experimented with 
by others. It may be proper to recall 





here that in ordinary bright sunlight, 
especially in the southern climates, it 
is easy to distinguish the shadow of 
objects, and even their rough out- 
lines, with the eyes shut. 

Proceeding on the assumption that 
we have in reality to deal with mate- 
rial streams, it is important to inquire 
which are the best conditions to be 
maintained when taking impressions 
with the sensitive screen or plate. 
First, the experimenter will easily 
observe that there are two causes 
which, with a given vulo and coil, 
tend to increase the intensity of the 
impressions. One of these may be 
said to lie in the bulb, the other in 
the coil. The latter, being most 
generally made of many turns of fine 
wire, is very sensitive to changesin the 
capacity of bodies attached to its ter- 
minals. ‘Tne capacity of these bodies, 
therefore, in such a coil largely de- 
termines the difference of poten- 
tial. At a certain degree of ex- 
haustion this capacity assumes 
such a value that the pressure rises 
toa maximum, this tending to give 
the highest velocity to the cathodic 
stream, and, consequently, to give 
rise to the most intense rays. But at 
that degree of exhaustion it may 
happen, and usually does happen, 
that the cathodic streams are not 
most abundant. ‘To produce the best 
result it is necessary that both of 
these causes should be made to co- 
operate by a careful proportioning of 
the dimensions of the bulb, which, in 
practice, is very difficult, inasmuch 
as the experimenter has to avail him- 
self of commercial bulbs which may 
or may not be best suitable for his 
coil. This simple consideration shows 
the great advantage of the use of a 
coil which contains no fine wire and 
is capable of giving a heavy current 
through the secondary far in excess 
of what even the largest bulb requires. 

Assuming the physician has learned 
how to manipulate his apparatus to 
best advantage, he will next notice 
that, to secure the clearest definition, 
he will have to maintain a certain 
pressure on the terminals of the tube, 
dependent chiefly on the distance and 
degree of opacity of the object in- 
vestigated. It goes without saying 
that the definition is the better the 
smaller the spot from which the rays 
are emanating, but this is true only 
when impressions are taken at very 
small distances. When the distances 
are large, it is a disadvantage to use a 
too small radiating surface, as then 
the density is diminished to such a 
degree that the action is too weak. 
Discarding this consideration, it is 
clear that, if the rays are intense, the 
more opaque portions of the body are 
likewise penetrated and much detail 
is lost, whereas, when the rays are 
less intense, the impression might be 
altogether too weak to bring out 
sufficient detail. 

To illustrate in a popular manner 
the best way to proceed, I shall avail 
myself of a simple illustration. Sup- 
pose that there would be imbedded 
between two panels of cloth a foreign 
object, such as acoin, and it is desired 
to locate it. We may accomplish this 
by placing behind the cloth a card- 
board, for instance, and then firing 
from a certain distance a load of fine 
shot through the cloth in the region 
where the coin is supposed to be 
located. The shot will penetrate the 
cloth on all points except on the place 
where the coin is located, and on the 
cardboard behind, this place will be 
plainly indicated by the absence of 
the marks. Exactly in this way we 
proceed in applying .the Roentgen 
rays to the location of such a body. 
Roentgen gave us a gun to fire—a 
wonderful gun, indeed, projecting 
missiles of a thousandfold greater 
penetrative power than that of a can- 
non ball, and carrying them probably 





to distances of many miles, with 
velocities not producible in any other 
way we know of. ‘I'hese missiles are 
so small that we may fire them through 
our tissues for days, weeks, months 
and years, apparently, without any 
hurtful consequence. Instead of the 
cardboard to indicate the path of the 
missiles, he gave us what is properly 
called a Roentgen screen, whick be- 
comes luminous on all places where it 
is hit by the missiles. Where the 
latter are prevented from hitting the 
screen by the intervention of the 
opaque body, the screen does not glow 
und we observe the shadow of the 
object. It is simple enough to pro- 
ject the shadow of an object in this 
way, but when it is required to show 
the finer detail of the structure of 
the object, the difficulty begins. It 
will at once appear that, to produce 
such a result to best advantage, two 
couditions will have to be more or 
less realized. Firstly, the screen 
should be composed of such material 
that it is capable of becoming lumi- 
nous by the faintest impact; and, 
secondly, the missiles should all be of 
uniform size, and should move with 
uniform velocity. Neither of these 
two conditions has so far been realized 
in practice, for all the bodies we 
know require a violent impact to 
become luminous, and no way has 
been found as yet to produce a uni- 
formity in velocity and magnitude of 
the supposed projectiles. Buta little 
thought leads immediately to the 
conclusion that there will be a cer- 
tain velocity of the missiles which 
will give, under all conditions, the 
best definition. This velocity is 
easily ascertained by trial. Evidently 
the definition will be best when the 
bullets which pass through the 
densest parts of the body strike the 
screen so feebly as to not make it 
light up, whereas, those passing 
through portions of slightly smaller 
density hit it sufficiently strong as 
to make it light up feebly. The 
more sensitive the screen to impact, 
that is, the weaker an impact is re- 
quired to make the screen light up, 
the more detail will be revealed. It 
therefore follows that, in the appli- 
cation of the Roentgen rays, not the 
body which fluoresces strongest, but 
the one which is most sensitive, is 
best suited for finer work. 

The above considerations have led 
me to adopt the following procedure, 


which, in practice, has proved very: 


successful. The Roentgen screen is 
first applied to the body to be investi- 
gated, the pressure at the terminals 
of the tube being very much reduced. 
The pressure is then slowly and grad- 
ually raised. It will be presently ob- 
served that, at a certain pressure, the 
shadow of the object examined is 
clearest. But as the vacuum is in- 
creasing, the pressure generally rises, 
and the image gets blurred in spite of 
the screen getting much brighter. 
Just as soon as the clearness is slightly 
diminished, the experimenter should 
for a few moments reverse the cur- 
rent, lowering a little the vacuum in 
this manner. ‘The current being 
again given the direction it had at 
first, namely, that which causes a 
slow and steady increase of the 
vacuum, the shadow gets again clear, 
aud by such easy manipulation the 
best result may be secured. An addi- 
tional advantage, however, is gained, 
because the frequent reversals produce 
a brighter phosphorescence of the 
screen. When taking a photograph, 
the bulb should be watched through 
the screen and the switches manipu- 
lated in the above manner. 

To give a practical example of the 
effectiveness of this procedure, I need 
only mention one of the instances 
which have come to my notice. A 
few months ago I investigated the 
case of Mr. Cornelius Mack, of 





Watertown, Mass. Mr. Mack, while 
performing his duties many years ago, 
was struck by a bullet which lodged 
somewhere in the chest and could not 
be located. I applied the sereey 
vainly anumber of times; for althoug), 
the streams penetrated the body witt, 
such ease as to make the scree: 
behind appear bluish white, and 
reveal all the bones of the body, | 
could not observe the missile. I then 
resorted to the above indicated mean 

and immediately and easily the exaci 
location of the projectile, between t! 

shoulder blade and one of the rib: 
was ascertained and the bullet succes 

fully extracted. Nrikxora TEsLa. 

New York, November 30. 
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WE SUPPLIED THE INSULATORS 


for the Buffalo-Niagara Falls Elec- 


tric Transmission Line. Read the 
following: 
As mentioned before, these porcelain 


insulators, which, by-the-way, weigh nearly 
12 pounds apiece, were made by three sepa- 
rate concerns. It is but just to state that 
those manufactured by the Imperial Porce- 
lain Works, of Trenton, N J., passed the 
severe test with an unusually high record. 
Less than two-thirds of one per cent of one 
pattern of the insulators supplied by this 
firm failed to stand the test..—ELECTRICAL 
Review, November 18, 1896. 
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RUSSIAN LEATHER COVER, POCKET SIZE, $1.00. 


Sent postpaid to any address upon receipt of price by 


ELECTRICAL REVIEW, 
41 PARK ROW, 


P. O. Box 2339. NEw YORK. 





ov 


NO MORE LIQUID BATTERIES. 
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of LIQUID and DRY BATTERIES. 


ADVANTACES.__ 


No ACTION until! Water is added, hence can be kept in stock 
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‘AMERICA’S GREATEST RAILROAD.”’ 
The traveler who enters a New York Cen- 
tral train at Grand Central Station, and keeps | 
his eyes open, as he speeds out across the 
Harlem and along the banks of the noble 
Hudson, and is whirled away toward the 
west, can not fail to be impressed, first, with 
the comfort and elegance of his surround- 
ings; second, with the grandeur of the 
scenery viewed from the car windows, and, 
finally, with the physical superiority of a 
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in western New York have for years set 
their watches every day by the time of a 

certain train. 
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